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SPECIAL REPORT 


COVER: Telecom chips: The new mass market, 46 
The integrated services digital network is sweeping through 
the world of analog telephony. It represents a major 
opportunity for chip makers to win new worldwide markets 
Cover photograph by Paul Aresu 


TECHNOLOGY TO WATCH | 


Work stations gain supercomputer strength, 52 
Mentor Graphics Corp. has created a microsupercomputer on 
just two boards that dramatically accelerates the computation- 
intensive tasks of the company’s CAE work stations 


Mainframe technology speeds up work station, 54 
Starting with the 32-bit Motorola 68020, Masscomp engineers 
developed a multiprocessor architecture using big-machine 
principles, and have made a price-performance breakthrough 
with a new superminicomputer family 

Photovoltaics light the way to better chips, 58 
Advances in the manufacture of photovoltaic cells are leading 
to improvements in the fabrication of cheaper, faster ICs. 


PROBING THE NEWS 


Ready or not, here comes the megabit RAM, 30 
Japanese firms are heavy favorites, but U.S. chip makers are 
showing surprising strength as the race starts for shares in a 
market that could reach $3.5 billion by 1990 
Australia doubts its high-tech prowess, 36 

As EE’s Down Under hold their 20th biennial exhibition and 
convention this week, Australian hardware will be rare and 
concern about shortcomings in export markets will run high 
Fiber-optic sensors are about to hit market, 38 
A decade of work on fiber-optic sensors is paying off in gyros; 
electrical, thermal, and acoustic measurement tools will follow 
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Newsletter, 11 
Ever-optimistic chip makers 
expect ‘dramatic turnaround’ 
in 1986 


Memories, 16 

TI turns to EPROMS as a 
technology driver to help the 
shift to specialized ICs. 


Business, 17 

Is the third quarter the 
low-water mark for the IC 
industry? 

Business abroad, 18 
Two U.S. makers of 
application-specific ICs are 
setting up shop in Japan 
Personal computers, 18 
Small vendors are beating 
Apple to market with 
upgrades for the Apple II 


Companies, 19 
Tektronix suffers despite 
planning for a bad quarter 


Semiconductors, 20 
Plessey has proved its new 
Megacell IC-design system 
with two chips for fast 
Fourier transforms 


Peripherals, 21 

The push to build optical disk 
drives has opened a market 
for error-correction ICs 


Robotics, 22 

A low-cost sensing device lets 
IBM PCs check the accuracy 
of arm movements 


Communications, 26 
Being late paid off in 
advanced technology for the 
West German cellular phone 
system 


Players, 40 

» Microsoft sees its growth 
coming from application 
software 

a Chief scientist Stanley 
wants to beef up the FCC’s 
technical support 

= Owens is pulling National 
Semiconductor’s R&D work 
in under one umbrella 
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Newsletter, 61 

« Tektronix shifts CAE 
strategy and introduces 
new software family 


« Now IBM PC users can get 
a, 256-K-byte plug-in 
memory for $99.95 
Integrated circuits, 62 

a Chips and Technologies’ 
two-chip sets reduce the 
total IC count by 60% in 
IBM PC AT-compatibles 


« A document compression 
and expansion chip from 
Advanced Micro Devices 
will spur the move to 
optical storage 


Logic analyzers, 63 
Four plug-ins for Dolch’s 
Colt and Atlas logic 
analyzers give the systems 
wide-ranging abilities 

Data converters, 64 

At 20 MHz, Analog 
Devices’s new analog-to- 
digital converter card is the 
industry’s fastest yet 


Instruments, 64 
Northwest Instrument’s 
latest package does 
software analysis 
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Computer Consoles’ latest 
Unix machine can also 
serve as a cluster controller 


Components, 66 
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undervoltage conditions 
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Oliver Advanced 
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programmable memories 
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IE this issue of Electronics is the first 
appearance anywhere in our industry 
of a service that will give our readers 
information, at several levels of detail, 
about applications and features of ad- 
vertised products. While advertisers 
have customarily used some combina- 
tion of local sales offices, direct phone 
lines, toll-free 800 numbers, and reader- 
service numbers in their advertisements 
to provide such data, none satisfactorily 
provides rapid access to detailed 
information. 

Now, that problem appears to be 
solved. We are making available an in- 
formation-retrieval service called Kwik/ 
Quest that was developed by Tallant- 
Yates Advertising Inc. of Englewood, 
Colo. Its first use, with an advertise- 
ment from Hewlett-Packard Co. for its 
HP 9000 series 300 computer, is on p. 23. 

Anyone with access to a computer 
and a modem may use Kwik/Quest to 
obtain tightly focused, problem-specific 
responses to his or her questions. Kwik/ 
Quest uses a logical-tree structure to 
access data sheets, user documentation, 
and system documentation. And thanks 
to a combination of sophisticated index- 
ing and cross-referencing with elements 
from expert-systems technology, infor- 
mation-handling theory, and task docu- 
mentation writing, Kwik/Quest’s data- 
base users can move quickly from prob- 
lem to solution. In fact, the reader can 
request in-person product demonstra- 
tions or specific application information, 
or even purchase the product while still 
connected to the system. 

One of the most useful features of 
the service is its accessibility: the user 


PUBLISHER’S LETTER 


can log on to it seven days a week, 24 
hours a day, so that work hours or 
sales-office hours are no problem. This 
effort to bring reader-advertiser commu- 
nications into the high-tech age can only 
benefit us all. 


Grekine of electronics and communi- 
cations, our article on p. 36, “Austra- 
lians has major doubts over its high-tech 
prowess,” serves as a good practical il- 
lustration of how communications tech- 
nology has served to shrink the globe. 

When we asked Craig Addison, editor 
of Australian Electronics Engineer- 
ing, to provide our readers with a look 
at the electronics industry in his coun- 
try, we were a little bit nervous about 
moving words, pictures, and _ illustra- 
tions across some 8,000 miles, not to 
mention the International Date Line. Al- 
though we routinely accomplish this 
when working with our Tokyo bureau, 
that routine has been refined over the 
many years we have had that link. 

Nevertheless, we can now report that 
communications with the Southwest Pa- 
cific are flawless. Telephone connections 
between the U.S. and Sydney, Austra- 
lia—where Craig has his office—were 
swift and clear, and Telex service was 
equally efficient. © 

Aside from the 16-hour time differ- 
ence between New York and Sydney, as 
well as other minor dislocations—for ex- 
ample, associate managing editor How- 
ard Wolff, who handled the story in 
New York, reports missing two touch- 
down plays on Thursday Night Football 
while he was on the telephone with Ad- 
dison—all went well, as you can see. 
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AMD Points To The Fence 


ere going to put our mouth where our 
money Is. 
Beginning October 7, 1985, Advanced 
Micro Devices will introduce fifty-two new 
roducts over the next year. One a week. 
very week. On the shelf. In volume. 
Microprocessors, microcontrollers, gate 
rrays. SRAMs, DRAMs, EPROMs, EEPROMSs, 
to name a few. Plus the blue chips: ISDN, 
raphics, networking. All VLSI. 
This program isnt a sudden whim. It’s the 
irect consequence of R&D blood, sweat and 
money—more dollars as a percent of sales 
than anyone else in this business. 
some things never change. This year 
Advanced Micro Devices will spend more on 
R&D than last. 
Meanwhile, fifty-two new products. One a 
week. Every week. On the shelf. In volume. 
Thats not a promise. There are too 
many promises in this business. Thats a 
commitment. : 





Advanced Micro Devices c' 


For more information, contact the sales agent nearest you or write the word “Intro” 
on your letterhead and mail to Advanced Micro Devices, Mail Operations, P.O. Box 4, 
Westbury-on-Trym, Bristol BS9 3DS, United Kantor 





DYWAMIG RAMs 








MITSUBISHI offers dynamic RAMs in 
four different packages helping you to 
optimize your system design. 


DIP 
Standard Dual-Inline for general pur- 
pose applications 


ZIP 

Zig-Zag in Line-Package. Double 
density of DIP. Easy to mount. JEDEC 
Standard Pin Configuration (100 mil lead 
pitch) 


PLCC 

Plastic leaded chip carrier for reflow 
soldering. Reliable Epoxy Novolac 
Molding compound. Silver spot plating 
with gold wires, alloy lead frame for 
low thermal resistance and easy lead 
fending. 


Circle 70 on reader service card 


#4 Mi-265 





The package decision is yours: 
= DIP 

@ PLCC 

m@ ZIP 

= MODULE 


Dol EMu Oo 


Munich, Oct. 28th-Nov. 1'st_ 
Hall16, Stand B14-C19 


Chip carrier module 


Coming soon: 
for high memory-capacity e 










Available Types 


‘Type 








Ask for data sheets and further informa- 
tion. 


* Chips PCC Module 


MITSUBISHI ELECTRIC 


MITSUBISHI ELECTRIC EUROPE GMBH -:- Gothaer StraBe 8 - D-4030 Ratingen 
Tel.: 02102/486-154 - T1x.: 8585070 - Munich: Tel.: 089/91 9006 - T1x.: 5214820 - Milano: 
Tel.: 039/63 6011 - Paris: Tel.: 4/865 6001 -FAX.: 4/8 650815 + Stockholm: : Tel.: 08/9604 68 
T1x.: 10877 : MITSUBISHI London: Tel.: 01/3 79 7160 : T1x.: 296195 
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Mainframes are 
getting more 
powerful all the 
time. We use 
the synergetic 
effect of in- 


house applica- 
tions. That's 
why we build 
the fastest 
gate arrays in. 
the world. 


The quality and 
reliability of 

our components 
have put us 
among the lea- 
ders in Europe. 


Gate arrays 
from Siemens 
are in a hi-tech 
class of their 
own. With 
path spacings 
of 1 um and 
9000 gate 
functions 
combined on a 
130 mm? chip. 
Siemens has 
shown and 
gone new 
ways in the 
development 
of gate arrays. 


Siemens AG, 
Components 
Group, 
Balanstr. 73, 
D-8000 
Munich 80 


12/1232 101 
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Software Engineering 
Tools 


Software engineering tools offer engi- 
neers a scientific, structured approach to 
generating software. Programming envi- 
ronments and software development tool 
kits lead the way in this new technology, 
followed by cross-compilers, file manage- 
ment aids, and error analysis tools. Tradi- 
tional computer houses have joined 
smaller software houses in marketing 
products to the engineering community, 
not the end user. 


The Market 
$6 billion this year, with growth to more 
than $20 billion by 1989. 


Target Readers 

Software design engineers, systems ana- 
lysts and designers, technical managers, 
systems integrators, applications devel- 
opers, programmers. 
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Issue Date: | 
November 4, 1985 T s { For further information 
‘ = uM a re : and address of your local sales 
Closing for Advertising: For representative please contact: 
October 14, 1985 tu ye- Standard Telephon and Radio AG 
fu So pany wena 
: : urich/Switzerlan 
aq Electronics | Tel. 01 2014255, Telex 815 385 


‘trig Influence Beyond Design , : 
THI y g 
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October 28 issue 





Technology Update: Manufacturing 





Robots in plant automation, the integration The Market 

of non-manufacturing functions, and other $17.6 billion in 1985; $19.2 billion in 1986. 
innovations are revolutionizing manufac- Target Readers 

turing. Downloading inventory, cost, and Plant managers and others involved in 
design information (computer-integrated automating factories; marketing managers 
manufacturing) is becoming standard. for makers of automation equipment 

This report examines the newest tech- and networks for computer-integrated 
niques in the most advanced plants. manufacturing. 

Issue Date: Closing for Advertising: 

October 28, 1985 October 7, 1985 


wig Electronics 
Wifi Influence Beyond Design 
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instruments and light sources for all facets 
of fiber optic communications. . 

What about versatility? Simply no competi- 
tion: Anritsu has more than 11,000 prod- 
ucts and systems, and these extend to 
areas far beyond light. To rugged radio 
and telecommunications equipment. Io 


public telephones, computers and data WE'RE ON THE MOVE. WORLDWIDE. 
processing equipment. Io measuring in- 
struments for communications. The list 
goes on and on. 

The sun is still safely #1 for now. 


But we’re on the move. ANRITSU CORP. 


10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan. 
Phone: Tokyo 03-446-1111, Telex: 0-242-2353 ANRITU J 


As of October 1, 1985, Anritsu Electric Co., Ltd. 
became Anritsu Corporation. 


Circle 15 on reader service card 
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products are where you should make 
money. What we have done is put in 


place the vehicle for a broader range of 


noncommodity chips,” he says, respond- 
| ing to concerns that TI’s EPROM intro- 
duction is an entry into yet another tur- 
bulent market. Benefits from the 
EPROM work will likely first show up 
on a new CMOS 8-bit microcontroller un- 
der development. TI also hopes to use 
the technology to produce CMOS field- 
programmable logic, new electrically 
erasable PROMs, low-power linear prod- 
ucts, and “smart” power ICs. 

Like competing high-density EPROMs 


BUSINESS 






NEW YORK 
A: semiconductor executives scratch 

their heads and scan the entrails of 
chickens in attempts to augur the fu- 
ture of their industry, they agree on one 
thing: business in the just-ended third 
quarter probably hit the low point in the 
current recession. 

An upturn in semiconductor — ship- 
ments is not imminent, despite the inde- 
fatigable optimism of industry trade as- 
sociations (see p.11). Most executives 
and industry watchers still speak of low 
inventory levels at customer sites as a 
reason why business should improve 
soon, as if to indicate that things can’t 
stay bad forever. But nothing is being 
taken for granted. 

“Until we experience a 
sustained improvement 
in booking rates, busi- | 
ness will continue to be | © 
very difficult,’ says | ~ 
Gary Arnold, vice presi- | 
dent of finance for Na- 
tional Semiconductor | 
Corp., Santa Clara, Calif. 
Semiconductor execu- 
tives will probably be | 
very happy when the 
third quarter is behind | | 
them, says Jack Beedle, | — 
president of In-Stat Inc., 
a market-research com- 
pany in Scottsdale, Ariz. 
He says the industry 
will register worse | 
losses for the quarter 
than in any other three- | 
month period in history. | 

Kchoing these feel- 
ings, Michael Stark, an 
analyst with investment | — 9 L_ 
bankers Robertson, Col- | 
man & Stephens in San 
Francisco, notes that 
“no large semiconductor 
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IS THE THIRD QUARTER 
THE LOW MARK FOR ICs? 


already on the market, TI’s chips use a 
programming algorithm that speeds up 
the writing of software into the 256-K 
nonvolatile memories from as much as 6 
minutes to a typical 182 seconds. Read- 
access time is 170 ns. From the same 
HVCMOS technology, the company 
plans to soon add 64-K and 512-K chips 
to the EPROM product line, offering ac- 
cess speeds comparable to the market 
standards. However, TI is working on 
an advanced version of HVCMOS that 
could result in faster, less power-hungry 
EPROMs, using silicides to lower inter- 
connect resistance. —/. Robert Lineback 






company will have operating profits 
from their semiconductor operations” in 
the third quarter. 

Earlier this month, for example, Na- 
tional Semiconductor disclosed that it 
had already lost $44.8 million in the first 
quarter (excluding the results of its Na- 
tional Advanced Systems unit), though 
sales for the first half of the period 
were only $175.7 million. Some industry 
analysts think National could lose as 
much as $50 million to $60 million in the 
third quarter. 

And Advanced Micro Devices Inc., 
Sunnyvale, Calif., had operating losses 
of $14.5 million for the quarter ended 
last June, though it showed a profit for 
the quarter of $700,000 because of a tax 


SEMICONDUCTOR SALES COULD BOTTOM OUT IN THE THIRD QUARTER 











credit. This quarter, “our losses will be 
larger,’ a spokesman says. 

In-Stat predicts third-quarter U.S. 
and worldwide chip sales will drop’ be- 
tween 8% and 9%. The industry has now 
had five consecutive quarters of. busi- 
ness declines, but it will likely see an 
end to the fall in the fourth quarter, for 
which In-Stat forecasts a slight 3% to 
4% dollar-volume rise due to traditional 
scrambles to clear out vendor backlogs. 

“We'd like to think there will be an 
upturn in the first quarter,’ says John 
Stratford, merchandising manager of 
NCR Corp.’s Microelectronics Division in 
Dayton, Ohio. “But we have seen very 
little evidence that it’s going to happen. 

“My own personal belief is that we’ll 
see some small upturn in the first quar- 
ter and that the remainder of 1986 
Should see some quarter-by-quarter 
growth. But it’s going to be a pretty 
slow year in 1986, I think. If anything, it 
will only be a few percentage points 
over the previous year.” | 
TRICKLE OF ORDERS. There is some evi- 
dence that orders are starting to trickle 
in, according to James L. Barlage, an 
analyst at Smith Barney Harris Upham 
& Co., New York. “The small- and mid- 
size users, the ones who couldn’t build 
inventory up as high as the larger cus- 
tomers, are back in the market placing 
very small, short-term types of orders.” 
Some larger companies also are starting 
to place small orders, he adds. 

But Barlage sees a repeat of 1982’s 
first quarter, when a large influx of or- 
ders following the 1980-82 recession 
falsely indicated an industrywide boom. 
“There will be an aborted recovery in 
the first quarter of 1986. 
Orders will build up and 
then tail off [because] 
the economy won’t come 
through strong enough” 
to sustain a chip-busi- 
ness upturn, he says. 

Order rates for the in- 
dustry have stopped 
plunging, and shipments 
by  distributors—who 
generally feel business | 
trends five to six months 
before manufacturers— 
have risen slightly, notes 
Charles M. Clough, pres- 
ident of Wyle Laborato- 
ries’ Electronics Market- 
ing Group in_ Irvine, 
Calif. 

One reason for losses 
by semiconductor com- 
panies is too much ca- 
pacity, says industry 
consultant Matt Crug- 
nale of Crugnale & As- 
sociates, Mountain View, 
Calif. “Somewhere along 
the line, the volume 
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memory comes in 128-K-byte incre- 
ments, up to 640-K bytes for the IIc and 
1.5 megabytes for the IIe. The price, 
with a 256-K-byte RAM card, is about 
$480. The company claims that the IIc 
upgrade, with its 640-K bytes of RAM, 
makes the system run four times faster. 

The boards run under Micro Magic’s 
MAX-OS multiuser, multitasking, Unix- 
like operating system. MAX-OS lets the 
system take advantage of its 8- and 16- 
bit microprocessors. 

Micro Magic wrote MAX-OS to run its 
own 16-bit upgrade board, the MAX-816, 
which company president Will Troxell 
says costs $495 base price, addresses 16 
megabytes of RAM, “runs cool as a cu- 
cumber, and runs circles around an IBM 
PC.” The MAX-816 has its own external 
power supply, so it can tap all 16 mega- 
bytes of memory, and is not limited by 
the power supply of the system. 

Troxell says Micro Magic is aiming 
for the higher end of the upgrade mar- 
ket. The company will eventually intro- 
duce 65C816-based products that will 
transform the Apple II computers into 
$10,000 work stations running at 6 MHz 
with high-resolution graphics and a fast 
disk controller. . 

Troxell and his partner, Frank Krol, 

have worked closely with the designer 
of the 65C02 and the 65C816, Bill 
Mensch, of Western Design Center in 
Mesa, Ariz., to design the MAX operat- 
ing system. All believe the operating 
system itself may become as ubiquitous 
as did the CP/M operating system for 
machines based on Zilog Corp.’s Z80 8- 
bit microprocessor. 
HIGHLY VERSATILE. “My goal is to make 
it the MSX/MS-DOS-whatever-else of the 
USA,” says Troxell. Its present version 
is written specifically for Mensch’s chip, 
but Troxell says it is written mostly in 
the C language—known for its ease of 
movement among machines—with few 
assembly-language drivers. “It could be 
written and compiled with just about 
any computer’s C compiler, and proba- 
bly would work with most anything.” 

The 40-pin CMOS 65C816 has 16 mega- 
bytes of address space, compared with 
64-K bytes on the 6502. (The power sup- 
ply of the Ile and IIc limits memory 
capacity to 1.5 megabytes internally.) It 
has new outputs, called valid program 





addresses, for dual-cache memory han- | COMPANIES | 


dling. An abort input allows virtual- 
memory systems to be built, and a new 
wait-for-interrupt instruction allows for 
higher-speed input. 

Mensch says the on-board 8-bit emula- 
tion for existing software was an obvi- 
ous feature. “A brand-new 16-bit micro- 
processor coming out right now 
wouldn’t have much chance of success 
in the market when people are deliver- 
ing 82-bit processors,” he says. “But be- 
cause it runs all the old software with 
no changes, I could state with a fair 
degree of accuracy that I have more 
software running on my microprocessor 
than Motorola has on the 68000,” the 
chip used on the Apple Macintosh. 

Checkmate president Andy Niemic 
says Apple isn’t interested in designing 
for the retrofit market. Instead, he 
claims Apple may want to sell his 
board—aimed at a less professional 
market than Troxell’s—through dealers. 


Apple’s own upgrade 
of the II isn’t slated 
to appear until 1986 


ple en ee ee eae ee 
Apple would not speculate on such 
strategies, saying only that its new atti- 
tude toward third-party developers has 
it talking to many vendors. But an Ap- 
ple representative says that “as far as a 
game plan, we plan to bring the 2.5 mil- 
lion [installed user base] along with us.” 
COUNTING ON APPLE. Both Niemic and 
Troxell are banking on Apple including 
the 65C816 in that strategy. Niemic 
claims software developers are using his 
board, not emulations, to write pro- 
grams for Apple’s coming II upgrade. . 
“You're never sure about compatibility 
in these situations, and Apple only gives 
you information on a need-to-know ba- 
sis,” he says. “So we gave all the devel- 
opers we could find a hoard so they 
could feel better about writing compati- 
ble software.” 

Western Design Center has been ship- 
ping production quantities of the 65C816 
for four months. Mensch says he deliv- 
ered first samples to Apple in March of 
1984, but won’t say if Apple has ordered 
production quantities. 


CARD CHIP. Checkmate’s Multiram interface card carries the 65C816 chip, which addresses 
16 megabytes of memory, with an abort input to allow building of virtual-memory systems. 
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—Denise Caruso: 


TEKTRONIX SUFFERS 


DESPITE PLANNING 





NEW YORK 
panning for a business downturn can 
ease a company’s losses or dip in 
profits, but when that downturn is more 
severe than expected, it adds an extra 
jolt. That’s the problem that Tektronix 
Inc. ran into in its first fiscal quarter, 
which ended Aug. 24. “The plan we put 
together for fiscal 1986 had a poor first 
quarter structured into it,’ president 
Earl Wantland told a meeting of securi- 
ties analysts last week. “But the quar- 
ter was worse than we expected.” 

Tektronix couldn’t cut its expenses 
quickly enough to cope with the unantic- 
ipated drop in business, company execu-. 
tives pointed out. In addition, its orders 
included a higher-than-expected percent- 
age of low-margin products. The compa- 
ny’s earnings were further reduced by 
$3.8 million when it decided to get out of 
the proprietary computer-aided-engi- 
neering work-station market (see p. 61). 

As a result, Tektronix earned just 
$3.5 million in the first quarter com- 
pared with $16.2 million a year ago. 
Sales slipped to $302.5 million from last 
year’s $307 million. “We really are off 
to a sluggish start,” said senior vice 
president and chief financial officer 
Larry N. Choruby. 

“If the business climate holds up and 
orders hold up, there’s no reason we 
won't make our profit plan for fiscal 
1986,” said Willem B. Velsink, executive 
vice president of the Beaverton, Ore., 
company. “At this point, we have no 
reason to be pessimistic, but we have to 
be realistic.” This realism reflects the 
fact that the worldwide market for Tek- 
tronix’s products has slowed in growth, 
he said. The industrial sector in the U.S. 
and Europe is flat, he said, and Japan’s 
economy is slowing. 

TRIMMERS READY. If business doesn’t 


pick up, Tektronix stands ready to fur- 


ther trim its corporate expenses. One 
economy move is to freeze hiring (the 
company currently is hiring only new 
college graduates). The company also is 
considering increasing attrition by not 
replacing most of the 75 people who 
leave the company every month, and 
subcontracting work. 

Tektronix is fighting back against the 
downturn by putting its money on the 
line for new products. Wantland noted 
that the company invested 13% of its 
sales in research and development in fis- 
cal 1985, the highest percentage of sales 
since 1947. The company, which tradi- 
tionally invests 10% of sales in research 
and development, is continuing with the 
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cells that the company calls Supracells. 
- Thus the multiplier IC was built from 
10,800 simple logic gates. It fits onto a 
chip measuring 268 by 289 mils and is 
packaged in a 120-lead pin-grid array. 
Large blocks turn up in the butterfly 
chip. It performs addition or subtraction 
for one channel of one stage—or rank— 
of the pipelined FFT, switching between 
real and imaginary channels under chip 
control. The needed delay or data reor- 
dering is accomplished by a small 256- 
by-16-bit RAM controlled by a counter. 


PERIPHERALS 









COLORADO SPRINGS 
Or! memory disks have such high 
bit density that optical-storage 
drives are severely constrained by me- 
dia defects. That spells problems for 
makers of write-once and erasable-disk 
drives, but opens the door for a new 
class of integrated circuits for error de- 
tection and correction. At least one com- 
pany has already begun delivery of a 
chip for optical-storage drives, and two 
others expect to have products within 90 
days. 

The appearance of the error-correc- 
tion chips heralds a scramble for market 
position as drive makers ready the first 
generation of write-once optical drives 
[Electronics, Sept. 16, 1985, p. 26]. Two 
such drives have already been intro- 
duced and more than a score are expect- 
ed within a year. Early indications are 
that they will all use different propri- 
etary error-correction schemes. The in- 
evitable result, many believe, will be a 
struggle to impose a de facto standard 
on the industry. 

All three of the new chips use Reed- 
Solomon coding, a form of error correc- 
tion that operates by generating a poly- 
nomial whose coefficients are binary 
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ERROR-CORRECTION CHIPS 
BOOST OPTICAL STORAGE 





MANY SIMPLE GATES. Multiplier 
IC for fast Fourier transform was 
built from 10,800 simple logic 
gates on a 268-by-289-mil chip. 


A ROM that stores 512 12-bit 
words is also incorporated on 
the chip. The ROM. holds the 

= complex coefficients used as 
one of the terms in the multi- 
plier chip. 

The majority of the data 
path is implemented in three 
automatically routed gate ar- 
rays. The control section is 
made up of standard low-level 
logic cells. The ROM and RAM 
structures are generated auto- 
matically from the Megacell li- 

brary. All told, the butterfly chip has 
5,500 gates, 4-K bits of RAM, 6-K bits of 
ROM, plus a 64-by-9-bit test-control 
NAND PLA. The chip measures 263 by 
317 mils and is also packaged in a 120- 
lead pin-grid array. 

Plessey incorporated self-testing cir- 
cuitry on the FFT chips because their 
complexity would have made conven- 
tional production-line testing difficult. 
Eventually, says Fox, Plessey hopes to 
add self-test structures to the Megacell 
library. —Kevin Smith 





data symbols and whose exponents are 
positional indicators for a given data 
block. The polynomial is decoded for er- 
ror locations by an algorithm that per- 
forms Galois field algebra. 

Although the approaches are similar, 
the chips differ in the length of their 
Reed-Solomon codes and the algorithms 
that accompany them. They all, how- 
ever, must contend with a raw-error 
rate—number of error events divided by 
the number of bits tanetery o0 ne 
order of 10’, and correct it to -—— 
10” in order to satisfy the 
demands of write-once and 
erasable drives. 

First to claim a working 
error-correction chip is De- 
sign Engineering Inc., of 
Boulder, Colo., a design 
house that specializes in se- 
micuston chips using the 
NCR Corp. cell library and | 
NCR’s CMOS foundry in Ft. 
Collins, Colo. Design Engin- 
eering’s production is going 
to Information Storage Inc. 
of Colorado Springs, one of 





optical drive. Eventually, however, 
Design Engineering will. offer the 
chip for other optical and even mag- 
netic drives. 

The maker of the only other cur- 
rently available 5%4-in. write-once 
drive is Optotech Inc., also of Colora- 
do Springs. Optotech uses a board 
running an error-correction algorithm 
developed by Neal Glover of Data 
Systems Technology, Broomfield, 
Colo. 

Glover, author of a text on error 
correction for engineers, is designing 
a chip around his algorithm. He has 
formed an alliance with Scientific Mi- 
cro Systems Inc., of Mountain View, 
Calif., which will build the chip and 
have rights to use and market it. 

The third contender is Cyclotomics 
Inc. of Berkeley, Calif., a company 
that has done extensive work for the 
military in satellite communications 
systems. Cyclotomics was founded by 
a mathematician from the University 
of California at Berkeley, Elwyn R. 
Berkekamp, who devised the first de- 
coding algorithm for Reed-Solomon 
codes in the 1960s. 

Cyclotomics has placed some 600 

discrete versions of its error-correc- 
tion system in 12-in. read-only drives. 
It says that it, too, expects to have 
ICs in 90 days. 
LOST IN SCRAMBLE. An ad hoc commit- 
tee of the American National Stan- 
dards Institute is currently trying to 
develop a number of standards for op- 
tical drives. Under study are such ba- 
sic concerns as rotational speeds as 
well as more complex matters, such 
as error correction. But Cyclotomics 
marketing director Joseph K. Post ex- 
pects the standards issue to be buried 
in the battle to establish a market. 

“There are huge resources in the 
U.S. and Japan working at breakneck 
speed to place write-once and erasable 
54%4-in. optical drives on the market,” 
says Post. “As of this moment it is 
fair to say that each one is proceeding 
with its own error-detection-and-cor- 





the first two companies to hit ARCHIVE. Optotech’s optical drive, like others, needs a 
the market with a write-only powerful error-correction scheme to lower error rates. 
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Name the computer 


that’s so modular and 


expandable it lets you 


upgrade from 16-bit to 
32-bit processing... 


Expand from .5 to 7 Mbytes 


memory... 


Or go from monochrome display 
to high-resolution color graphics... 

















loves changes 





In addition, there are a number of HP peripherals for you 
to choose from: input and mass storage devices, plotters, 
printers, and more. 


Productive programming language options. 
You also have a complete set of programming language 
tools to work with, to help you better meet the needs of 
your application. For instance, the Series 300 runs HP 
BASIC, as well as HP-UX — HP’s robust version of AT&TI’s 
System V UNIX™ operating system. And HP-UX 


supports industry standard programming languages, too — 
FORTRAN 77, Pascal, and C. 


Link entire systems, not just users. 


The Series 300 is designed to be linked with other systems. 
Your initial application may call for a simple, single-user 
system. But the Series 300 has what it takes to grow into 
a sophisticated 100-node LAN based on IEEE 802.3 or 
Ethernet’ With LAN, the Series 300 can share data 
with the Series 200 and 500 computers in the HP 9000 
family, plus the popular HP 1000 and 3000 family. 


Sey =, 
_ 


Siks 


eee aes 





Consistent HP quality. 

With the HP Series 300, you can count on cost of 
maintenance below 4 percent, the result of exceptional 
HP product quality, uniformly maintained with exacting 
tests in temperature, shock, humidity, altitude, and many 
others. Couple this with our complete service and support 
package and you have still more reasons to go with HP. 


Call us today! 


Choose the system that will change to meet the applica- 
tion requirements of you, your users, and your customers 
today and tomorrow. Call your local HP sales office listed 
in the white pages. Or call 1-800-522-FAST (in Colorado, 
223-9717 collect) for the number of the sales office 
nearest you. 


Now, get data on-line, 24 hours a day! 


For immediate information, use your computer and 
modem and dial 1-800-367-7646 (1200 baud, 7 bits even 
parity, 1 stop bit). In Colorado call 1-800-523-1724. 
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MIT BUILDS 
TINIEST TRANSISTOR 


Massachusetts Institute of 
Technology researchers have 
fabricated what is believed to 
be the world’s smallest sili- 
con transistor. The MOS FET 
device has a channel length 
of 600 A, which is 1/17 the 
length of those of the small- 
est commercial transistors. 
MIT says cooling the device 
to cryogenic temperatures 
shortens electron transit 
times (called velocity over- 
shoot), improving high-fre- 
quency response. Future 
work will aim at reducing im- 
purities so that the transistor 
will run faster at higher 
temperatures. 














































IBM REORGANIZES 
U. S. SALES FORCE 


To eliminate any overlap in 
its sales and marketing work, 
IBM Corp. last week reorga- 
nized its National Accounts 
and National Marketing divi- 
sions to form two geographic 
entities. The two new groups, 
the North-Central Marketing 
Division and the South-West 
Marketing Division, will mar- 
ket all products to customers 
in their areas. National Ac- 
counts sold big-ticket items 
to Fortune 1,000 companies 
and National Marketing han- 
dled smaller customers. IBM 
also merged a number of the 
marketing activities of its 
National Distribution Divi- 
sion. The changes are effec- 
tive Jan. 1. 





















GD BUYS VLSI 
DESIGN EXPERTISE 


Silicon Compilers Inc. will 
lend its very large-scale-inte- 
gration design expertise to 
General Dynamics Corp. Un- 
der a $1 million three-year 
technical-assistance agree- 
ment, the company will as- 
sist in applying silicon compi- 
lation to VLSI designs for 
GD’s military and aerospace 
programs. In exchange, the 
defense contractor will tutor 
Silicon Compilers in military 
chip-design requirements. GD 
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PYRAMID LURES 
DATAQUEST HEAD 


Pyramid Technology Corp. 
made David Crockett an of- 
fer he couldn’t refuse: the 
presidency and an equity po- 
sition in the superminicom- 
puter maker. Crockett, for- 


mer chief executive officer of 


Dataquest Inc., will be re- 
placed at the market-research 
firm by Manny Fernandez, 
senior vice president and gen- 
eral manager, who joined a 
year ago after leaving his 
post as founder and presi 
dent of Gavilan Computer 
Corp. Crockett says he 
turned down earlier offers to 
join Pyramid, but changed 
his mind after seeing the 
computer maker’s latest fi- 
nancial statements. Pyra- 
mid’s sales tripled to $35 mil- 
lion this year. 




















CREDIT CARDS 
GET SMART 


Mastercard International, 
Inc. last week issued its long- 
awaited _— integrated-circuit 
credit cards [Electronics- 
Week, June 8, 1985, p. 44] to 
40,000 customers. The “smart 
cards” were issued as part of 
a pilot program being con- 
ducted in Columbia, Md., and 
Palm Beach, Fla. Nationwide 
use could come as early as 
1987. 























BONN THROWS IN 
WITH EUREKA 


While the West German gov- 
ernment remains cool toward 
the U.S. Strategic Defense 
Initiative, it is shaping up as 
a major supporter of the 
French-proposed Eureka. The 
nondefense program aims to 
push European technology to 
U.S. and Japanese levels 
[Klectronics, July 22, 1985, 
p. 80]. West Germany’s Min- 
istry for Research and Tech- 
nology has approved funds of 
nearly $360 million for 1987- 
90 that companies can draw 
upon for Eureka projects. 
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also bought a 5% interest in 
Silicon Compilers. 







set aside in the ministry’s 
1986 budget for Eureka-relat- 
ed studies. 





















NOW APPLE 
SUES JOBS 


Apple Computer Ine. is suing 
former chairman Steven P. 
Jobs for founding a new edu- 
cational computer company 
while still on the job. It also 
seeks to prohibit Jobs from 
using any confidential compa- 
ny information and from hir- 
ing away other employees. 
Also named in the suit is 
Richard A. Page, who Apple 
says had primary responsibil- 
ity for designing its next 
computer, possibly the Mo- 
torola 68020-based Macintosh 
upgrade dubbed Jonathan. 












JAPAN CHIP FIRMS 
CUT SPENDING 


Four of Japan’s major chip 
makers, all based in Tokyo, 
have announced deep cuts in 
capital spending. Toshiba 
Corp., which trimmed its esti- 
mates in July, followed that 
with another cut last week, 
down to $416 million from its 
original goal of $500 million. 
Other capital spending cuts 
include NEC Corp., down to 
$500 million from $583 mil- 
lion; Hitachi Ltd., down to 
$375 million from $542 mil- 
lion; and Fujitsu Ltd., down 
to $250 million from $417 mil- 
lion. Most of the cuts repre- 
sent reductions in plant con- 
struction. Research and de- 
velopment allotments, compa- 
nies say, are remaining at 
budgeted levels. 




























95 NEW ESPRIT 
AWARDS MADE 


The European Communities 
last week nearly doubled its 
electronics research projects 
by announcing 95 new Esprit 
(European Strategic Program 
for Research and Develop- 
ment in Information Technol- 
ogy) project awards. Nearly 
75% of the projects that re- 
ceived research funds last 
year are now operating pro- 















About $20 million has | 















ductively and successful y; 
the EC claims. All told, Es- 
prit now has more than 170 
active projects. Esprit awards 
are made for projects in mi- 
eroelectronics, software, and 
information processing. 




























APOLLO SEES LOSS, 
CUTS STAFF BY 300 


Apollo Computer Inc., which 
grew into a $250 million com- 
pany in five years, will report 
a loss for the quarter ending 
in September. In response, 
the Chelmsford, Mass., mak- 
er of engineering work sta- 
tions will slash some 300 
jobs, which together with at- 
trition reduces its work force 
by 12% to 3,400 worldwide. 
The company blames declin- 
ing original-equipment-manu- 
facturer business for its 
problems. On the other hand, 
Apollo reports a 50% increase 
in its sales to end users. 















































EXPERT FINANCIAL 
SYSTEM READY 


Applied Expert Systems Ince. 
announced what it claims is 
the first commercial finan- 
cial-services product that 
uses expert-system technol- 
ogy. The Cambridge, Mass., 
company’s turnkey system, 
called PlanPower, consists of 
a 6,000-rule financial-planning 
knowledge base and the re- 
cently announced Xerox 
Corp. 1186 artificial-intelli- 
gence work station. It sells 
for under $50,000. 



















































NTT CLAIMS 
FASTEST ARRAY 


Nippon Telegraph & Tele- 
phone Corp. claims it has de- 
veloped the world’s fastest 
gate array. Per-gate signal- 
processing time of 165 ps 
compares with 267 ps for the 
fastest existing gate array. 
The new 5,000-gate device, 
measuring about 1 cm?, uses 
NTT’s Super Self-Aligned 
Technology, and U-groove 
isolation to separate each 
gate. It is designed for large 
general-purpose computers 
and supercomputers. 
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SHARP was first in the world to make a 4-bit 1-chip 
microcomputer with CMOS process. Now SHARP adds 
the 8-bit Z8 and Z80 series in CMOS. 

Concept of our development — “Low Power Consump- 
tion, High Reliability and High Level of Integration’. 
Using advanced CMOS process, SHARP brings tech- 
nology solutions to customer's problems. The Z8 and 
Z80 CMOS series are completely pin-compatible with 
the conventional NMOS family. And, the quad-flat 
package (QFP) greatly facilitates surface mount as- 
sembly. Check out the countless applications at every 
turn: office automation equipment, telecommunica- 
tions, control equipment, etc. SHARP accelerates the 
drive toward an energy-saving, high-performance mi- 
crocomputer system. 








~Z80 CMOS 








Z80 CMOS is the optimum device for a system where the lowest power 

consumption is required. Applicable for battery driven equipment. 

@ Available in standard or special “L-type” with ultra-low power consump- 
tion. In L-type, the standby mode requires only a few microamperes. 

® Both 2.5MHz and 4.0MHz are available. 








Z80 CMOS Family (8-Bit CMOS Microcomputers) 




























@8-bit microprocessor compatible with LHOO80(Z80 CPU) of 
NMOS process. 

@Fully static operation. 

@10mA (TYP.) supply current. 

® 2.5MHz (MAX) clock frequency. (LH5080, LH5080M) 


@ 4.0MHz (MAX.) clock frequency. (LH5080A, LHSO080AM) 


®@ Equivalent to LH5080. 
@ Power-save mode with the execution of HALT instruction. 
@50,A (TYP.) in power-save mode. 


















LH5080L 
LHS5080LM 
LHS5080AL 
LH5080ALM 


LH5081 





























®@ Compatible with LHO081 (Z80 PIO) of NMOS process. 


LH5081M @Fully static operation. 
LH5081A @2mA (TYP.) supply current. 
LH5081AM , Parallel 




























LH5081L asa @ Equivalent to LH5081. 

LH5081LM @ Power-save mode with the execution of HALT instruction. 
LH5081AL @50,A (TYP.) in power-save mode. 

LH5081ALM 





























LH5082 @Counter/timer device which is compatible with LHOO82 (Z80 


LH5082M CTC) of NMOS process. 
LH5082A ®Fully static operation. 
LH5082AM Counter @2.5mA (TYP.) supply current. 








timer 


sre st ® Equivalent to LH5082. 


@Power-save mode with the execution of HALT instruction. 
@50,A (TYP.) in power-save mode. 











Z8 CMOS 


Z8 CMOS makes control equipment 
more compact and cost-effective. 

@ Power savings with two types of 
standby modes : “stop’/“hold”. 

@ Operates from DC-8MHz. 
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%* The Z8, Z80 are registered trademarks of Zilog Inc. 
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SHARP CORPORATION, JAPAN 


SHARP CORPORATION International Business Group, Electronic Components Sales Dept. 
22-22, Nagaike-cho, Abeno-ku, Osaka 545, JAPAN 

Tel: (06) 621-1221 Cable: LABOMET OSAKA Telex: J63428 Attn: OSKPA(LABOMET A-B) 

U.S.A.: SHARP ELECTRONICS CORPORATION Electronic Components Division 

10 Sharp Plaza, Paramus. New Jersey 07652 

Tel: (201)599-3750 Telex: 426903 (SHARPAM PARA) 

EUROPE: SHARP ELECTRONICS (EUROPE) GMBH Electronic Components Dept. 
Sonninstrasse 3, 2000 Hamburg 1,F.R. Germany 

Tel: (040) 23775-286 Telex: 2161867 (HEEG D) 


Circle 29 on reader service card 


column decoding architectures, which 
enable data to be strobed from one col- 
umn of cells in CMOS chips, are offering 
access speeds of 30 to 25 ns. Many have 
stretched memory arrays into elongated 
shapes to squeeze dice into 300-mil-wide 
dual-in-line packages, once again a de 
facto industry standard. 

VARIETY OF DESIGNS. At the dawn of 
the megabit era, DRAM makers have a 
wider range of potential customers than 
ever before. As a result, up to 20 varia- 
tions of 1-Mb chips are on the drawing 
boards. Some niches—such as_ video 
RAMs with on-chip multiple _ serial 
ports—promise to be large markets in 
themselves, and several producers are 
planning to avoid the mainstream price 
competition by introducing by-4- and by- 
8-bit widths before by-1s. 

Most die layouts have been designed 
to support by-4-bit word widths. But the 
majority of producers are still planning 
to start megabit portfolios by introduc- 
ing more conventional by-1-bit configu- 
rations, which are preferred in large 
computer systems. Some plan to follow 
the by-1-bit chips with 256-K-by-4-bit in- 
troductions within weeks. 

Survival may hinge on knowing which 
versions to introduce first, says William 
C. Woodruff, strategic marketing man- 
ager for memory products at Mostek 
Corp. The Carrollton, Texas, company— 
which in the late 1970s was the world’s 
leading shipper of DRAMs—hopes to 
make a comeback with the introduction 
of a by-4-bit megabit chip early next 
year. However, Mostek still has not be- 
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gun volume deliveries of its delayed 256- 
K-by-1-bit and 32-K-by-8-bit chips. 

The United Technologies Corp. subsid- 
iary has working silicon on the 256-K-by- 
4 MK44E6 1-Mb chip and the 128-K-by-8- 
bit MK48E6 is also in the works. Both 
are made from 1.2-4m CMOS, using a 
double level metal double-polysilicon 
structure that Mostek developed for the 
delayed n-MOS 256-K models. “The 256- 
K being as late as it has been can be 
attributed to the learning curve on dou- 
ble-level metal. But we feel we have suf- 
fered that delay and have learned well 
from it,” says Woodruff. 

Mostek also attempted to introduce 
the world’s first by-8-bit DRAM when it 
introduced the 32-K-by-8-bit MK4856 in 
1983. Today, it is planning its entry with 
the by-4-bit megabit chip because “the 





Putting a million bits 
on a chip looks to be 
a big technical barrier 


eS a ee ee 
volume acceptance of a 256-K-by-4-bit 
will occur sooner than the volume accep- 
tance of a by-8,” Woodruff states. “The 
acceptance on the by-1 megabit will be 
the fastest. However, that is where all 
the competition is, and I anticipate a 
rather aggressive pricing enyironment.” 

As with earlier DRAM development, 
the success of megabit product develop- 
ment depends on a familiar but frustrat- 
ing tradeoff—the use of new circuit de- 
signs and processing techniques for 


n-MOS 1.3mm, double | 


n-MOS 1.2 um, single — 


n-MOS 1.5 um, single 


$1.2um, single | € 


smaller dice versus more mature tech- 
nologies that usually yield larger but 
more manufacturable chips. ‘That’s 
what fortunes and careers are made 
on,” says Lionel White, program manag- 
er for 1-Mb DRAMs at TI in Houston. 
TO TRENCH OR NOT. Other pivotal tech- 
nical decisions are being made; among 
them is whether to use new trench 
memory-cell capacitors, which are 
carved down into the silicon substrate to 
reduce the planar surface necessary for 
plates large enough to hold a stable 
charge. Reliable trench capacitors are 
considered difficult to make, but several 
companies are tackling the hurdles, be- 
lieving the long-term payoff will be 
smaller, low-cost, faster memories. 
These companies also hope to spin off 
the trenching technique into other logic 
and memory MOS products. ) 
“Tnitially, trench capacitors scared us, 
too,” says White. “It was, however, 
something that we felt would have an 
evolutionary path to the 4-Mb level. So 
we decided to go ahead and take the 
risk, putting heavy development re- 
sources into trenches. We now have a 
pretty good process and capacitors.” TI 
began distributing engineering samples 
of its 1-Mb-by-1-bit chip in August. MOS- 
memory officials in Houston have tar- 
geted general sampling for early 1986. 
The difficulty with trenches is control- 
ling the profile of the etched groove, 
says White. “The beauty of trenches is 
that if you need more capacitance, you 
go deeper [for more active area]. The 
tradeoff is between soft-error rates | 
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Thermal Management. 


“ONAP! 





...avoid damage 
from overheating 
Solid-state circuitry 
in confined spaces. 


Otter’s V 13 snap action thermostat can help 
designers out of tight spots, where circuitry heat 
build-up may damage components. Even with fans, 
overheating can occur in cabinets and other confined 
spaces containing sensitive electronics. 


Compact and efficient! 


Designers will appreciate the compact size of the 
V 13, as well as its snap action for a quick, clean 
break. The high surface area to thickness ratio of the 
bimetal sensor insures an excellent response when 
used in air sensing applications. 


@ Accuracy within +2°C 
@ Proven successful in use 
® Otter reliability 


Otter credentials: 


For over 30 years, Otter Controls, Ltd. of Great Britain 
has been a clear leader in providing European 
design engineers with small electrical/thermal snap 
action cut-offs, and controls. Because of our similar 
technologies, we now represent Otter in North Amer- 
ica, making our combined expertise available to our 
customers. 





Springfield Wire we. 
243 Cottage St. P.O. Box 638 
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nent and instrumentation suppliers. 

Telecom Australia will fund a broad 
range of programs over the next year. 
These will include the start of an opti- 
cal-fiber trunk network linking state 
capitals, installation work for a cellular 
radio system, and progress on an inte- 
grated digital network to provide en- 
hanced business services. Also expected 
are new products such as cordless tele- 
phones and electronic messaging ser- 
vices, as well as the introduction of sat- 
ellite business services. 

Telecom will have 52 technical papers 
at Ireecon, many of them covering opti- 
cal fiber projects and the integrated ser- 
vices digital network. Ireecon 85 dele- 
gates will hear about the Sydney-to-Mel- 
bourne optical-fiber trunk route, which 
will span 1,000 km and use primarily 
single-mode fibers. The link will provide 
eight 140-Mb/s and six 565-Mb/s carri- 
ers. Deliveries of transmission equip- 
ment and cable will begin next year, 
with the $35 million project set for com- 
pletion by early 1988. 

The plan is to link 
with optical fiber by 
1990 all capital cities, in- 
cluding Adelaide and 
Darwin, which are sepa- 
rated by 3,000 km of vir- 
tual desert. To make cable installation in 
remote regions of Australia more eco- 
nomical, Telecom Australia’s research 
labs are investigating fiber optics. One 
paper by Telecom engineers outlines 
current research into new glass materi- 
als to achieve lower transmission losses. 

These ambitious plans to wire the 
country with optical fiber have spawned 
a large fiber-manufacturing industry 
over the past year. Two major consor- 
tiums have emerged—one using technol- 
ogy from Corning Glass Works of Cor- 
ning, N. Y., the other linked with Sumi- 
tomo Corp. of Osaka, Japan. 
MICROWAVE OUTLOOK. Besides conduc- 
tor-based networks, Australia relies 
heavily on microwave links for its long- 
haul broadband communications. A pa- 
per from the Microwave Technology De- 
velopment Centre of the University of 
Queensland argues that microwave is a 
key technology for Australia and has 
substantial export potential. 

The microwave center has found com- 
mercial application for its research 
through an association with Adelaide- 
based Codan Pty. Codan has incorporat- 
ed radio-frequency microwave electron- 
ics developed by the center into outdoor 
satellite-receiving dishes being devel- 
oped for the Australian satellite net- 
work, Aussat. A Codan-led consortium 
is also tapping the center’s expertise to 
develop small Ku-band earth stations to 
be used with Intelsat satellites. 

The Australian satellite program, with 
its new antenna design, will be outlined 
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in 17 papers at Ireecon. The chief de- 
signer of the system, Wayne Nowland, 
will explain its features in one of the 
papers. The satellites incorporate 12- 
and 80-W transponders and the antennas 
can synthesize 10 communication beams. 

Ireecon has never been seen as a ven- 

ue for computers and information-pro- 
cessing equipment, so these products 
will be only a minor part of the show, 
even though Australia has a relatively 
large market for computers. Nearly ev- 
ery major world computer company has 
a local presence Down Under. 
LOW PRODUCTION. Australian-owned 
computer manufacturers, a large num- 
ber of small companies, produce only 
about $85 million worth of products an- 
nually, a fraction of the total market, 
which for 1985 is estimated at $1.5 bil- 
lion (see table). They are hampered by 
the refusal of government purchasers to 
specify local product and the fact that 
most key components have to be import- 
ed. Prospects for the software industry 
are more promising, 
with annual sales esti- 
mated at $210 million. 

The show is popular 
with instrument distribu- 
tors and makers, though 
again most of the prod- 
uct on display will be imported. There is 
only one major Australian-owned instru- 
ment maker, BWD Instruments Pty. of 
Melbourne, which will exhibit its range 
of oscilloscopes. 

During the early days of the IREE in 
Australia, the organization garnered 
many members from the radio-broadcast 
industry, so Ireecon traditionally has a 
strong broadcast and TV section. More 
than 40 exhibitors will display broad- 
cast-related wares, from locally made 
antennas and audio equipment to im- 
ported high-ticket gear for digital stu- 
dios. Much of the high-end broadcast 
equipment at Ireecon will be new for 
Australian audiences, but has already 
appeared at June’s Montreux Interna- 
tional TV Symposium in Switzerland and 
last spring’s National Association of 
Broadcasters convention at Las Vegas. 

Competing for attention with the eye- 
catching stands of broadcast companies 
will be the component distributors. Aus- 
tralia imports virtually all of its semi- 
conductors ($105 million this year) and 
much of its componentry. Although 
companies must import most compo- 
nents, there are pockets of manufactur- 
ing activity in switches, capacitors, hy- 
brids, and medium-scale-integration cus- 
tom chips. However, the lifting of tariff 
protection in the mid-1970s resulted in 
the collapse of the industry as cheaper 
imported goods flooded in. 


Craig Addison is editor of Australian 
Electronics Engineering magazine. 
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gram) has the widest support because it 
has the advantage of simplicity over the 
integrated optics unit, which gathers op- 
tical components on a hybrid input/out- 
put chip. More than 20 companies world- 
wide already have plunged into work on 
fiber-optic gyroscopes, according to 
Electronicast estimates. 


U.S. TO REMAIN THE LARGEST MARKET 
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The first commercial all-fiber gyro- 
scope, due on the market soon, has been 
built by SEL AG in Stuttgart, West Ger- 
many. As a rate gyro, it has a drift rate 
of about 12°/hour, no better than to- 
day’s conventional units. Its designers 
point out, however, that it is an early. 
version. Thomson-CSF in Corbeville, 
France, has done even better with a lab- 
oratory prototype, attaining a drift rate 
of 0.3°/hour for a gyroscope that has a 
volume of only 0.1 liter [Electronics, 
Aug. 5, 1985, p. 20]. In the U.S., McDon- 
nell Douglas Astronautics Co., Hunting- 
ton Beach, Calif., is nearing the product 
stage with its all-fiber-optic gyro. 
GYRO WORKERS. Both Moore and De 
Paula’s main interest also centers on the 
rotational sector of sensing. Moore’s Lit- 
ton division is a major manufacturer of 
military and commercial guidance equip- 
ment, where gyroscope improvements 
are of central importance. And De Paula 
is developing guidance hardware for a 
new generation of spacecraft for which 
the Jet Propulsion Laboratory is 
responsible. | 

The most critical task before develop- 
ers of fiber-optic sensors now is to de- 
velop the glass components that are in 
short supply, including laser diodes, po- 
larizers, modulators, couplers, and the 
integrated optics to tie them together 
efficiently. Some companies are starting 
designs, but how fast they materialize 
“all depends on funding and market 
need,” says Moore. O 
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ness where one guy wins. There is a 
natural inclination to standardize, and if 
you lose, you lose big.” 

Microsoft has won big so far with 
MS/DOS and Xenix, where it has lever- 
aged its ties both to IBM and to Intel 
Corp.’s microprocessor architecture. But 
the jury is still out on Windows. 
CLOSING THE WINDOW. “Having a sepa- 
rate applications package running in 
Windows is better than having integrat- 
ed software, because you can use a real 
‘power’ application with other soft- 
ware,” says analyst Murphy. “In effect, 
you integrate your own package.” But 
he notes that Windows and Topview are 
mutually exclusive for applications writ- 
ers, and Microsoft will have to attract 
enough of them for its package to suc- 
ceed. Ballmer agrees: “It may take 
three years to shake out until the major 
ISV’s [independent software vendors] 
move to the next application cycle.” 

Besides developing new products, Mi- 
crosoft, under Shirley, has reorganized 
its product-distribution procedures. “We 





HITTING THEIR STRIDE. At 48, president Jon Shirley (left) is 
Microsoft’s elder statesman. Chairman William H. Gates is 30. 





were late in recognizing the importance 
of selling to national accounts,” Shirley 
says. “Then we tried to switch our sales 
people, who called on dealers, to nation- 
al accounts, and it didn’t work. Now 
we're hiring professionals and it’s work- 
ing well.” Microsoft still uses dealers, 
but to sell applications software to large 
accounts, he says, “you’ve got to be 
there in person.” 

Noting that chains of retailers were 
beginning to squeeze out independent 
retailers, Shirley has cut the number of 
distributors from 30 to 5 because “you 
don’t need distributors to sell to chains.” 
Moreover, Shirley says, distributors 
tend to compete by cutting prices, a fac- 
tor that cuts Microsoft’s share of sales. 

More than 30% of Microsoft’s busi- 
ness is international, and what Shirley 
calls a “very healthy” part of it is in 
Japan, where Microsoft’s MSX graphics 
software has been adopted for home 
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computers [Electronics, July 1, 1985, 
p. 19]. However, Shirley says candidly 
that low-cost graphics computers from 
Atari Inc. and Commodore International 


Ltd. “will shut Japan and MSX out of i | 


the U.S. market.” 

Microsoft has discussed doing devel- 
opment work with both of these compa- 
nies, but decided not to. “Our resources 
are already committed,” Shirley says. 
“It would be a major effort on our part. 
You can’t take a Macintosh program 
and revise it in 30 days.” 


BOTTOM LINES 












As Shirley, Cole, and Ballmer direct | res 


day-to-day operations, Gates remains 





the strategic leader. His goal: a micro- LC f arke' 
computer in every home, a microcomput- | attractin; 
er on every office desk. “Eventually the | 1983. E 


price of a desktop work station won’t be 
much greater than the desk it sits on,” 
Gates says. “And we’ll provide the 
software.” 










Gates says that Microsoft is in a | ® 


strong position. 


product or contract. At no time has IBM 
accounted for more than 


main assets are our 


ware tools, and our 
reputation.” 
Another strength, 


pany’s handling of its 
technical work force. 
to work on development 


to interface with the out- 


[positions] people who 
kind of work and whose 


where.” 
makes Microsoft the most stable of any 


“We have a balanced : ‘not 
approach, not tied to any individual | 


Shirley says, is the com- | 









10% of our sales. Our | the 


methodology, our soft- | — 


“Any individual product |. hi 
has a program manager | 


and a product manager - . 


side world. We don’t “ a 
force into management | *— 


don’t want to do that | - S: 


time is better spent else- | CO 
Gates claims this structure | ; 


microcomputer software company. “You | Se 


won't see any changes [in this strategy] 
in the near future.” 

Microsoft’s strong growth has 
brought up the temptation to take the 
company public and provide an opportu- 


nity for employees with stock options to 2 ee. 


cash in on their success. There are no 


specific plans to go public, but the issue | gr ted 


will be seriously considered next year, 
Gates says. 


The danger in such a move is that he | __— 


might lose control of Microsoft much 


the way Steven Jobs did at Apple Com- Zn 


puter Inc. [Electronics, Sept. 23, 1985, 
p. 19]. This possibility doesn’t appear to 


faze the affable Gates. “If the people | oe 


who run the company don’t like what 
you do, maybe you should lose control.” 
But he doesn’t appear worried by the 
prospect. -Clifford Barney 
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4 new study from Gnostic Concepts/McGraw-Hill 


Focusing on..... 


.. ICs dedicated to DSP functions 


FS Forecast worldwide DSP market demand for 
ICs, software, and systems 


.. Project impact of DSP on Al, ISDN, Audio and 


Video (Stereo TV), Automotive, Robotics, 
Imaging, Speech Processing 


.. And more 


For information, please write : 
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Philips’ PM 3551 A and PM 3632 Logic Analyzers 


Choose the PM3551A, the world’s fastest 
transitional timing analyzer. With simultaneous 
State and timing analysis. Plus powerful per- 
formance analysis with unique features. Mea- 
sure recursive routines, and obtain undistorted 
data even if subroutines are interrupted. Up to 
16 on-screen timing channels. Unmatched 
trigger facilities. Pure power! 

Pure power, too, with the PM 3632 
Personal Logic Analyzer. And at a price that 

ets you put one on every bench. Handles 32 


Test & 
Measurement 


PHILIPS 


channels at speeds up to 100 MHz. Adapts to 
any popular P Optional ROM emulator and 
plug-in Set-up and non-volatile Data Memory. 
Both feature a simple, powerful menu 
system with soft-key entry that puts you in 
charge from the first day. The choice is yours! 
Get the details on the PM 3551 A logic timing, 
state and performance analyzer and the 
PM 3632 Personal Logic Analyzer. In the final 
analysis you'll choose Philips. Contact your 
local Philips Sales organisation or: 


Philips I&E, T&M Department, 
TQIII-4-62 

5600 MD EINDHOVEN, The Netherlands. 
Germany (0561) 501518 

Great Britain 0223-35 88 66 

France 01-830 1111 

Netherlands 040-78 3238 

Italy 039/3635.240 (or 248) 

Sweden 08-782 18 1 


PM 3632 not available in Australia, Canada, 
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face, designated U, to the network-termination point at the 
customer’s premises. The U is converted by the network ter- 
mination point to the four-wire ISDN S and T interfaces, 
which link to the customer’s telephones and terminals. 

S and T have been set at a transmission rate of double the 
B and D channels, designated as 2B+ D. Primary access (Fig. 
1b) from the central office to a PBX in North America is set 
at a 23B+D format, which amounts to 1.544 Mb/s. Europe 
will stick to its 30B+D format, a rate of 2.048 Mb/s. 

The big question before semiconductor market-planning 
groups is whether the S/T or the U interface will be the point 
of departure for wide-scale implementation of ISDN. The U 
interface is still undefined and thus is the sticking point in 
current international negotiations. “S and T were easy to 
define because there was never an international standard be- 
fore. But U is going to be much harder to agree on because 
central-office standards differ so much between countries,” 
says Bob Broomfield, an assistant vice president in the Semi- 
conductor Division of Mitel Corp., Kanata, Ont., Canada. 


RAT’S NEST 


Another position is that the S could become a rat’s nest of 
proprietary implementations that will ultimately slow ISDN 
development. PBX vendors are more likely to forgo standards 
in favor of low-cost proprietary versions of the S interface, 
according to Motorola Inc. telecom-chip officials. The ISDN 
standard will likely get its biggest boost when software and 
services are made available through the phone companies and 
the U interface, says a Motorola representative. Only after 
the U is settled will the S interface have the applications base 
needed to keep costs in line, the company believes. 

The U interface must increase the available bandwidth on 
the local loop, but the differences in loop installations among 
countries have created serious questions about the economic 
benefits of implementing it. Up to now, agreement has been 
reached favoring echo-cancelation schemes over time-compres- 


sion multiplexing transmission. Now the burning question is 


which line-code method should be implemented. Vying for 
acceptance are differential biphase, alternate-mark inversion, 
and several block-coding schemes. 

The Europeans tend to favor the block-coding schemes. In 
North America, AT&T Co. and Northern Telecom Inc. are 
backing AMI, and Mitel is among those pushing differential 
biphase as a cost-effective coding solution. The wild card in 
standards deliberations is Japan, which is pursuing its own 
version of ISDN. 





“In the standards-setting organizations we participate in, 
I’ve come across the positions of Siemens from Germany, 
Ericsson from Sweden, AT&T in the U.S., and all the rest, but 
the Japanese are a mystery,” notes George Smyth, vice presi- 
dent of digital switching systems at Northern Telecom’s Bell 
Northern Research Laboratories, Ottawa, Ont. 

Japan’s Information Network System is similar to ISDN but 
differs from European and North American systems by pro- 
viding a three-channel customer interface of 64, 16, and 8 kb/ 
s. The 64-kb/s channel carries digital telephone signals or 
high-speed data, including facsimile and videotex. The 16-kb/s 
channel carries low- and medium-speed data, including facsim- 
ile, videotex, telewriting, and teletex. The 8-kb/s channel is 
intended for network-customer signaling. 

These channel definitions are not compatible with CCITT 
standards, but Nippon Telegraph & Telephone Corp., Tokyo, 
says it expects to convert the three-channel scheme to con- 
form to CCITT standards in about three to four years—about 
the same time the CCITT should issue its recommendations. 
The primary rate is the same as in the U.S.—1.544 Mb/s. 
Service at half that speed is also available. 

Although NTT expects to change the customer-interface 
channel capacity to match CCITT standards once they are set, 
it does not know if it will change from the time-compression 
multiplexing method it now uses to the echo-canceling ap- 
proach favored by the U.S. and Europe. The time-compression 
multiplexing method is often called the ping-pong method 
because the two transmitters transmit one at a time in rapidly 
alternating succession. 

“Use of the same interface capacity will provide internation- 
al compatibility, regardless of the method of transmission to 
the customer,” says Nobuo Inoue, manager of the Informa- 
tion Network System model at NTT. 


HOME EQUIPMENT 


The customer-premises equipment in the Japanese system 
includes a digital telephone and a digital service unit. The 
digital service unit has an 88-kb/s interface on the subscriber- 
line side that operates in a ping-pong mode. It has two cus- 
tomer ports, each with two channels for data and signaling. 
The port for digital telephone or other high-speed terminals 
has a 64-kb/s channel for carrying data and a 4-kb/s channel 
for signaling. A port for a lower-speed terminal has a 16-kb/s 
data-carrying channel and a 4-kb/s signaling channel. 

Large-scale ICs in the system are made by four compa- 


| nies—Hitachi, Fujitsu, NEC, and Oki Electric. The telephone 


itself houses three types of LSI 


1. NETWORK DEFINITION. Local-loop integrated services digital network transmission at the Uinterface chips: a codec, a telephone inpu- 


(a) is still undefined, but inside the customer premises the S and T interfaces (b) are complete. 
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t/output controller, and a digi- 
tal-service-unit interface control- 
ler. It also makes use of other 
standard and hybrid ICs. The 
digital service unit includes four 
LSI chips of three types—two 
256-bit memory chips, one equal- 
izing amplifier, and a digital in- 
terface chip. 

The manufacturers will not 
talk about these chips, which in 
any event will be superseded 
when NTT changes its interface. 
They say that commercial chips 
are at least six months off, and 
are unwilling to say what they 
will offer in the future. 

The Japanese decision to go 
their own way could be a wise 
one because incomplete stan- 
dards are holding back the 
ISDN, according to financial an- 
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and data at 80 kb/s over 2 km. 
Motorola is now working on a 
second version that will boost 
the rate to 160 kb/s over 2 km 
when introduced early next 
year. Both versions use a two- 
wire interface, as opposed to 
ISDN’s four-wire S interface. 

Also next year, Motorola will 
introduce a version with ISDN 
signaling, but the enhanced chip 
will still use a two-wire interface 
and send data at 160 kb/s over 2 
km. Late in 1986, Motorola ex- 
pects to complete work on an S/ 
T-interface chip that conforms 
to the ISDN’s: four-wire inter- 
face and sends data at 144 kb/s 
over 1 km. For 1987, Motorola 
has slated the completion of a 
four-wire ISDN U-interface chip 
that will handle 160 kb/s. 

“The UDLT chips today offer 
twice the distance with half the 
wires,” claims Mike McCroskey, 
Motorola’ s product-planning manager for telecommunications 
in Austin. McCroskey says the reduction in wires and dou- 
bling of distances will translate into about half the cost to 
implement system-specific signaling schemes, compared to the 
emerging S interface of ISDN. Motorola telecom-chip execu- 
tives believe that the cost reduction will be too much for 
equipment manufacturers to resist. The result will likely be a 
combination of low-cost and high-performance proprietary dig- 
ital lines plus ISDN-compatible links at the user sites. 


HOUSEKEEPING FUNCTIONS 


Intel Corp. is focusing on line-card and S-interface chips 
with the iATC family of components. Current offerings in- 
clude the 29C50/51 programmable feature-control combina- 
tion, the 2952 line-card controller, and the 29C55 two-wire 
digital transceiver. Scheduled to be introduced soon is the 
29C53 four-wire S-type transceiver. These take care of the 
housekeeping functions needed to move either voice or data 
signals from the line card to the ISDN subscriber’s equip- 
ment, according to Graham Alcott, telecommunications mar- 
keting manager at Intel’s unit in Chandler, Ariz. 

The iATC 29C50 and 29C51 are user-programmable codec 
and filter combinations designed for use in switching environ- 
ments with synchronous transmit and receive channels. When 
combined with the 2952 on an analog line card, they provide 
all the pem encoding and decoding, channel filtering, signal 
multiplexing, line-card addressing, signaling and feature-con- 
trol functions for each analog line-interface circuit. All are 
fabricated using Intel’s CHMOS process. 

The 29C50/51 chips have three on-chip hybrid balance net- 
works. These can interpolate between two external networks 
for two- to four-wire conversion. Three independent program- 
mable gain amplifiers trim the transmit and receive voice-path 
signals and the hybrid error signal. A secondary analog out- 
put, which is digitized by the 29C50/51 independently of the 
analog voice signal, produces a second 8-bit companded pcm 
word. The 29C50/51 can decode a secondary analog output 
according to its digital output. 

The 29C50 has 10 signaling channels. Three are for trans- 


SUBSCRIBER BUS 


PROPRIETARY 


mitting, three for receiving, and four are programmable for 


either transmitting or receiving. The 29C51 has seven signal- 
ing channels configured as one for transmitting, two for re- 
ceiving, and four programmable channels. The channels are 
programmable for either European or U.S. standards for 
voice encoding, and the user can select a variety of testing 
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3.U TURN. National Semiconductor Corp. is going with a proprietary interface bus as part of an 
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modes to simplify centralized diagnostics. 

The iATC 29C52 is designed to be used on analog line- 
interface cards equipped with the 29C50/51 feature-control 
combinations as well as with on-line cards serving digital 
subscriber lines equipped with digital line-interface circuits. It 
concentrates and multiplexes all digital information passing 
between the line card and the next switching or control level 
in a system hierarchy. 

The Intel chip manages all transfers of data between the 
backplane and the 29C50/51 and facilitates connection with 
optional line-card microprocessors. It implements all protocol- 
control functions using the HDLC format for all data trans- 
mitted between the line card and the central switch. With 
eight serial, bidirectional ports for digital transmission of 
voice, data, control and signaling information to and from the 
subscriber, a single 2952 can control as many as eight 
29C50/51s. 

In addition to its primary role on the analog line-interface 
card, the 2952 is also designed for use in telemetry applica- 
tions using multifrequency detection units, analog and digital 
trunk units, and special service units as well as the high-speed 
primary HDLC controller at the central control unit. It also 
has an interface that is compatible with single-chip CHMOS 
microcontrollers such as the 80C49 and 80C51 and with such 
direct-memory-access-compatible microprocessors as the 8088, 
8086, or 80186. Through this port, the processor can access all 
information passing through the 2952, providing time-slot as- 
signments and switch control. 


TRANSCEIVER FAMILY 


Intel is also introducing the first product in a transceiver 
family, the 29C55 communications interface and transceiver 
controller. The 29C55 allows extension of digital functions 
such as integrated voice and data directly into the subscriber 
equipment with a high-speed two-wire digitally encoded serial 
line. It is used with the 29C50/51, 2952, and a microprocessor 
for PBX applications. The 29C55 also includes a terminal-to- 
terminal mode that allows general data-communications func- 
tions. It incorporates transceiver and digital interface func- 
tions, which can be programmed for use at either end of the 
loop. 

Capable of a 144-kb/s data-transfer rate, the 29C55 has four 
interfaces: a digital SLD 29CX telecommunications interface, 
a two-wire analog line interface, a general-purpose digital 
synchronous serial interface, and a general-purpose micro- 
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1) Has a Central Office quality DTMF receiver on-chip. 

2) Has a low-distortion/high-accuracy DTMF generator on-chip. 
8) Hasa complete 6800 microprocessor interface on-chip. 

4) Can transmit DTMF tone bursts with precise timing. 


©) Has acall progress tone filter which outputs tones in digital 
wave form. 


6) Can generate single or dual tones. 

7). Has excellent dial tone rejection. 

8) Has superb third tone tolerance. 

9) Permits adjustable guard times. 
10) Operates from a single 5 volt power supply. 
11) Operates from —40°C to +85°C. 


12) Employs high-speed/low-power ISO’-CMOS"™ fabrication in a 
20-Pin ceramic or plastic package. 
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This robust performer is the natural choice for such applications as intelligent 
modems, remote-controlled devices, telephone-enhanced personal computers, 
PABXs, Central Office switches, intelligent telephones, paging systems, mobile 
radio systems and programmable autodialers. Contact your local Mitel sales office 
for further information. 
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develop appplications for the engine. Steve Swerling, vice 
president and general manager of Mentor’s Computer Sys- 
tems Division, says Mentor will soon offer the compiler tech- 
nology for other languages, particularly Fortran. 

A core feature of the compiler is its ability to take standard 
high-level-language source code, such as C code, and translate 
it into micro operations. The compiler is smart enough to 
analyze the source program to discover where parallel execu- 
tion can be set up. It will recognize data dependencies, points 
at which an operation depends on data from a previous opera- 
tion, so it will not schedule parallel execution of dependent 
statements and thereby invalidate an algorithm. 

All Compute Engine machine instructions execute in one 
clock cycle. But each may contain several micro operations or 
primitives that can run in parallel. It is these operations the 
compiler combines to build single-cycle machine instructions, 
packing each instruction as full as possible—that is, schedul- 
ing aS many primitive operations as possible for execution 
during each cycle. It is this feature more than any other that 
gives the accelerator its power. 


SEMICUSTOM CIRCUITS 


The Compute Engine processor architecture includes float- 
ing-point hardware, totally integrated into the CPU, that can 
deliver 8 million floating-point operations/s. The two-board 
engine, made from proprietary, semicustom-circuit technology, 
is capable of overall computation performance of up to 10 
mips running the optimized compiled code. Mentor builds the 
processor circuits from 10,000-gate, 16-MHz, CMOS gate ar- 
rays from VLSI Logic Ine. 

The company has done some initial testing using the C 
Whetstone benchmark—a version of the standard Fortran 
benchmarks using the C language and a mix of single-preci- 
sion and double-precision floating-point calculations. The tests 
showed the accelerator can perform 2,750,000 C Whetstones/s. 
That performance is about seven times the speed of the 
| DN660, Apollo Computer Inc.’s fastest work-station processor, 


which in turn is just a little faster than a Digital Equipment 
Corp. VAX-11/780 superminicomputer. 

The Compute Engine has low-level parallelism using re- 
duced-instruction-set-computer concepts. Low-level parallel ar- 
chitecture has one processor, but uses multiple, parallel func- 
tional units for arithmetic logic, register manipulation, ad- 
dress calculation, and the like (Fig. 2). This is in contrast to 
parallel machines that gain speed by connecting complete pro- 
cessors in parallel through a shared memory—high-level par- 
allel architectures such as those from Sequent Computer Sys- 
tems Inc. and Encore Computer Corp. 


SOME RISC INVOLVED 


The architecture uses three RISC concepts. First, machine 
instructions execute in one clock cycle. Second, only the primi- 
tive intructions are allowed in the instruction set. Third, the 
machine has a pair of large general-purpose register files— 
completely separate banks of registers. One has 1,024 address 
registers, which are used in conjunction with the address unit 
to improve subroutine linkages. The other has 872 data regis- 
ters. Each multiprimitive machine instruction can contain pri- 
mitives to read from two data registers and write to two 
other data registers. During the same instruction, it is also 
possible to do two reads out of the address registers and one 
write to them. This gives the compiler a lot of flexibility in 
building instructions. 

The remaining major technology at work in the Computer 
Engine is its huge, directly addressable memory—up to 20 
megabytes. Memory addressing is 32-bit, so up to four giga- 
bytes of physical memory could be directly addressed, if nec- 
essary. Mentor could add storage in future versions when 1- 
Mb memory chips become available, or before that, when 
denser packaging is developed for the currently available 256- 
K chips. The company will consider the newer packaging 
technologies, such as surface mounting, when they have been 
proven sufficiently reliable. For now, it is using conventional 
packaging and printed-circuit technology. 


Pe fim “Phe “Mentor | designers’ “moved away 
2. PARALLEL PROCESSING. The central processing unit of the Compute Engine contains six from virtual memory in the Compute En- 


computational units that operate in parallel. They are tied together by a communications unit. 
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gine because it does not have to do multi- 
tasking or multiuser computing in its in- 
tended application. It is geared to do com- 
pute- and memory-intensive jobs one at a 
time. Virtual memory would get in the 
way and add unneccessary overhead. The 
engineers also eliminated overhead associ- 
ated with multiuser multitasking environ- 
ments, such as state saving. 

One type of overhead that is impor- 
tant—and difficult to eliminate—in a 
highly interactive application such as CAE 
is the overhead required for features 
such as a rich multitasking user interface, 
high-performance graphics, networking to 
other work stations, or a complex file sys- 
tem. Those functions are left up to the 
work-station part of the Mentor system. 

The work stations, made by Apollo and 
based on Apollo’s Domain architecture, 
are well suited to the purpose. The Con- 
pute Engine is well suited to running the 
compute-intensive applications programs. 
In fact, the two boards that make up the 
Compute Engine plug into the work sta- 
tions’ backplanes and connect to the 
work-station bus. The design results in a 
synergistic combination of functions— 
each structure doing what it does best to 
provide an overall job throughput of su- 
percomputer proportions. L 
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is executed, the instruction is loaded into the cache and re- 
moved as soon as the data is fetched; the data, in turn, is 
kicked out when the instruction is fetched during the next 
iteration. This seesaw action continues as long as the loop is 
being executed, thus reducing the efficiency of the cache. 

If the two items can reside in different places in the cache 
despite having the same low-order address bits, however, 
overall cache efficiency increases. This can be achieved by 
doubling the size of the cache to 8 K-bytes, splitting it into 
two 4-K-byte blocks, and alternating pieces of incoming infor- 
mation between these blocks. As a result, information desig- 
nated by the same low-order bits can go to two places in the 
cache, a technique called two-way interleaving. 

The penalty paid for two-way interleaving is that to main- 
tain the speed advantages of cache, the cache lookup logic 
must be able to look in both places at once. Sequential opera- 
tion compromises performance. Therefore, the lookup hard- 
ware must be doubled. 

Four- and eight-way association caches are also possible, 
but the additional logic required is expensive. Making bigger 
caches is another way to improve cache performance. Because 
of the steep decline in prices of fast memory chips, a larger 
cache using two-way interleaving is an effective cost/perfor- 
mance tradeoff. And it is the alternative the Masscomp engi- 
neers chose. 


BREAKING THE BUS BOTTLENECK 


Another feature that helps match the speed of the memory 
subsystem to that of the new processor is the split-transaction 
bus protocol. Typically, a bus transaction has three compo- 
nents for reading information from memory: transmission to 
memory of the required data’s main-memory address, access 
time to read data from memory, and delivery of the data. In 
bus schemes other than split-transaction, no other device can 
use the bus during any of the three phases, even though the 
bus is free of traffic during memory-access time. In the split- 
transaction bus protocol, typically found only in mainframe 
computers, one processor can issue a request to memory 


while the data requested by another processor is being read. 

A memory subsystem using the split-transaction protocol 
must be smarter than simple memory systems. It has to keep 
track of which processor has made a request and deliver the 
correct data to the right processor. In the Masscomp design, 
this responsibility falls to a set of five additional bus wires 
with some associated logic, which keep track of memory re- 
quests until they are satisfied. 

The memory is split in two blocks to support the split- 
transaction protocol. Each block has a first-in first-out buffer 
with four slots to hold the memory-access command, the iden- 
tifier of the processor issuing the command, the address to be 
looked up in memory, and, if it is a write instruction, the data 
to be placed in memory. 

A different type of bus also required a boost in its speed— 
the I/O buses used for transferring data to and from such 
devices as disk drives, tape drives, and network interfaces. 
The solution in the MC-5700 is a Multibus that operates at 2 to 
3 megabytes per second for each processor. These Multibuses 
are not the standard 8 and 16-bit configurations, however. 
Rather, they are a superset of the IEEE-796 Multibus stan- 
dard, allowing 32-bit I/O transfers when an optional block- 
mode adapter is installed. | 

In a demanding real-time data-acquisition and -control appli- 
cation, massive amounts of data must be captured quickly 
without loss by the computer while it is processing previously 
acquired data and generating control signals for instruments, 
sensors, or actuators. | 

A fast memory subsystem alone cannot ensure this. Effi- 
cient assistance in floating-point computation is also required 
and is as integral a part of the 5000 family as it was of the 
earlier Masscomp systems. 

Masscomp engineers also retained the data-acquisition pro- 
cessor and its STD+ bus from the previous system. It pro- 
vides the fast data acquisition that is required in real-time 
systems and for which Masscomp systems are known. 

Again, though, the system designers needed to speed up the 
floating-point unit to keep up with the 68020. So they rede- 





2. BIG BROTHER. Details of the largest member of the 5000 family, the 5700, show the shared memory, the multiprocessor, and three tiers of 
buses. The memory bus ties the processors and the shared memory together. Several Multibuses handle the input/ouput devices. 
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tion of amorphous silicon and GaAs cheaper and more respon- 
sive to specific applications. Improved guidance and more pre- 
cise manipulators on automated assembly lines have also led 
to better techniques for small-geometry etching and in addi- 
tion can supply a more rugged packaging for semiconductor 
wafers. 

Photovoltaic circuits are formed by printing a metalic paste 
onto the back of the wafer, drying it, then printing another 
metalic paste onto the front, forming a grid pattern. In a two- 
level, 1-~m-geometry design, the amorphous silicon serves as 
a passive transport switch that allows standard commercial 
chips to be wire-bonded to a 4-in. wafer. The interconnections 
are passive but easily reprogrammed and linked to each other 
with amorphous-silicon antifuses, which are resistive elements 
fabricated in the off-state at 200 MHz; an electrical pulse 
switches them to the on-state at 10 MHz. 

The user can circumvent a bad circuit connection by simply 
blowing a bad antifuse and turning on a good one. Future 
developments could lead to an actively switched network, with 
amorphous silicon a strong contender as the material of 
choice. 

Even without the wafer-scale connections, amorphous sili- 
con serves as a better passivation material for the surfaces of 
semiconductor materials than does silicon dioxide, Little says. 
In addition, no new techniques are necessary for its use, so 
the underlying circuitry does not have to be redesigned. 


A NEW CLASS OF HYBRIDS 


Both the photovoltaic and semiconductor industries are 
striving for the same goals. For example, the wavelength of 
the etching energy, usually visible light, limits the develop- 
ment of submicron-circuit pathways. Thus most companies in 
semiconductor R&D are investigating short-wavelength X-ray 
deposition for submicron lithography for both photovoltaic 
and microelectronic processes. 

“The most promising substrate material for X-ray lithogra- 
phy is gallium arsenide,” says Little, “although it’s only in the 
research stage for photovoltaics because we can’t justify the 


used as a light emitter, will provide the optical link to the 
outside world, Little says. 

The heart of the system is the reaction chamber, a water- 
cooled vessel and rotating vertical-geometry susceptor de- 
signed to achieve.uniformity and reproducibility of thickness, 
doping, and composition. Also essential to the CVD 450’s oper- 
ation is the flexibility of the computational intelligence that 
runs it. A standard IBM Corp. Personal Computer is connect- 
ed to a Westinghouse Corp. Numa-Logic programmable con- 
troller, through which an operator can define and document 
all aspects of the fabrication process. 


GaAs-SILICON SUPERLATTICE 


The user has considerable latitude to modify the controlling 
software, Little emphasizes. For example, software-driven 
temperature control allows abrupt doping and composition 
changes to be made while a crystal is growing. Thus the same 
machine can be used to produce semiconductors for a variety 
of applications. 

With the CVD 450, the company plans to fabricate a highly 
efficient GaAs concentrator cell that uses external lenses to 
amplify the light impinging on a 1-cm? wafer. Researchers 
have demonstrated successfully in the laboratory a cell whose 
energy output equals more than 20% of the energy of the 
incident photons. Commercial availability is set for 1988. Pro- 
cessed with microelectronic circuits, such a cell would lend 
itself to fast low-power computation. 

That level of efficiency is not an absolute necessity for the 
electronics industry, however. Similar, less efficient products 
are even closer to realization. One of the more promising is a 
superlattice based on a monolithic GaAs cell alloyed with 
phosphorous, layered over a low-band-gap silicon cell (Fig. 2). 
Superlattices are semiconductors in which two materials with 
different electronic properties are interleaved in very-thin al- 
ternating layers. 

High-speed microprocessors as well as highly efficient pho- 
tovoltaic cells could be designed around such lattices, and 
Spire is trying to enlist interest in this approach from both the 


{estat (GaAs in energy applications.” But ?————__= 
Little also stresses that Spire’s efforts to 2. SUPERLATTICE. Submicron-geometry GaAs cells will provide more efficient electric power 
make GaAs competitive as a photovoltaic for photovoltaic applications and greater speed for microelectronics. 


energy producer can easily be transferred 
to microelectronics. The inherent promise 
of GaAs is the high electron mobility as- 
sociated with the material, making it 
about 20% efficient as a current carrier. 
This compares with an efficiency figure 
of about 15% for silicon. 

Spire officials have identified three 
markets in the electronics industry for its 
GaAs products. They will suit electro-op- 
tics uses such as lasers, sensors, and tele- 
communications gear. Microwave equip- 
ment as well as superlattice ICs could 
also take advantage of GaAs technology. 
The company recently achieved the first 
reported epitaxial deposition of high-quali- 
ty single-crystal GaAs directly on silicon 
substrates. Its metal-organic chemical-va- 
por-deposition system, the SPI-MO CVD 
450, grows epitaxial layers of III-V compounds. The system 
offers both the reproducibility and flexibility to satisfy the 
needs of users involved in either research or production of 
semiconductors—mostly for photovoltaics but also for wafer- 
scale microelectronics (Fig. 1). 

The system could lead to versatile hybrid circuits, according 
to Little. The technique will accomplish this by permitting the 
fabrication of monolithic structures in which the underlying 
silicon functions as an active component for internal micro- 
electronic processing. Meanwhile, the GaAs, which can be 





energy industry and supercomputer manufacturers. Such a 
lattice mitigates charge dislocations by confining them to 
planes normal to the crystal’s direction of growth, putting 
more charge where it is needed. 

Spire is developing flexible manufacturing techniques that 
alter the widths of the interleaved layers, depending upon the 
GaAs alloy a customer chooses for his design. Eventually, the 
company could produce a device that would have ideal band 
gaps and lattice constants for a given material system— 
whether for photovoltaics or microelectronics. O 
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Speed up your data measuring techniques 
with our instruments for in-service measurements: 


_battery-powered, portable, reliable 


With our pocket-sized data 
comm test sets, you are ready 
practically anywhere and at any 
time. Up to five instruments can 
be packed in the DMS-1 Data 
Measuring Set carrying case, 
including cables and a.c. adap- 
tor/charger. 

* DMT-1 Modem Tester, for 


urements with0O.1dB resolution. 
Types for: 15 Hz to 20 KHZ; pso- 
phometer, wideband measure- 
ment, filter for ED 1000. 

PS-10, PS-20 with 10 or 30 fixed 
frequencies, to 4 or 20 KHz 
resp. Level steps of 0.1 dB. 

A detailed color brochure 
offers you more than these 


testing V.24/V.28 synchronous __ key words. Ask for one now. 
and asynchronous modems: - 
bit and block error rates; tele- Information Coupon 
graph distortion measurements. | 
* DLM-20 Data Circuit Test | Please send me: 


Cl the “DMS” Color Brochure <= 
Set for impulsive noise and in- la your Product Line “Data = 
ce upton npcerding Seale | ~ Measurement Technology” —w 
arly for data traffic on voice- NamINnG cit dete 
grade circuits. COMIAAINY, ninth tea ca ae ae 
* DV-24 and DX-21 Interface | Address oi cccccccccsccssssssssssssssnssunsseee 
Testers for checking, patching, 
and simulating at V.24 and | SshicmeaSh ance Gh Races qaGd Lave OM tod Genkdeos FUGA wwe dcmgbeanaieeey cage dde ee saiabkeigeas 
X.20/21 interfaces. : fs, TS CLIN acy oe TN ek 


* SZU-969 Speech Attach-_ | 
ment for the test circuit. Wandel & Soler mann 


* PM-10, PM-20, PMP-20, = 7412 Eningen U. A. 
PM-928 Digital Level Meters Fed. Rep. of Germany 


for level, d.c., and noise meas- ! Tel. +(49) 7121-89 11 
| Telex er 833 wug d 
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AVAILABLE! 


1985-86 Interested in 
“phi gallium 
Guide 


arsenide? 


Europe’s New Challenge: 
Emerging Business Opportunities in 
GaAs and the III-V Technologies 


An International Conference 





The industry's most 
often-used directory: 


October 28, 1985 
Zurich, Switzerland 


@ Lists more than 4000 products. 

@ Lists over 5000 companies. 

@ FREE current catalog retrieval 
Service. 


Price: $50 
(Add $30 for air mail) 


Send order with payment to: 

Barbara Copcutt 

Electronics Buyers’ Guide 
McGraw-Hill House 

Maidenhead SL6  2QL, 

England 


Presented by: 

SRI INTERNATIONAL 

An Int’! Problem-solving Organization 
12/16 Addiscombe Rd. 

Croydon, CROOXT, England 
44-1-686-5555 


HORIZON ASSOCIATES 


A Business Development Co. 
2255-G Martin Ave., MS 15 
Santa Clara, CA 95050 
(408) 986-0300 
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Power Reflection Meter NAP RF Millivoltmeter URV 5 





Frequency: 25 to 1000 MHz Frequency: 9 kHz to 18 GHz and DC 
Power: 20 mW to 1.1 kW Voltage: 200 V to 1000 V 

SWR: 1.03 to 99 Power: 1 nW to 20 kW 

Detached power heads with negligible insertion Level: —60 dBm to +73 dBm 

loss Unsurpassed accuracy due to microprocessor- 
Two displays for incident and reflected power controlled error correction: error < 1% 

More than 500 hours of operation from batteries Frequency-dependent calibration factors are 
due to use of CMOS microprocessors automatically taken into account 

Computation of measurement parameters based Two identical measuring channels 

on inherent intelligence Great choice of intelligent measuring heads with 


test-parameter storage (R&S patent) 


Please ask for the data sheets and 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-1 


Tergarenas pes 0 cae ROHDE & SCHWARZ 
We plan and supply stationary and mobile 
systems, also on a turn-key basis. 


R&S services comprise installation, maintenance, Measuring Instruments and Systems - Sound and TV Broadcasting 
calibration, training and documentation. Radiomonitoring and Radiolocation - Radiocommunications 


1 USN E 10/4 


=lectronics/September 30, 1985 Circle 75 on reader service card 7E 


PRODUCTS NEWSLETTER 


ectronics/September 30,1985 








ICs 0 LOGIC ANALYZERS | 









ever, Chips and Technologies says it will 
| develop a second phase of the PC AT- 
compatible Chipset in 1986 that will mte- 
grate the remaining LSI microperipher- 
als and glue logic on the PC AT board. 

Chips and Technologies is quoting No- 
vember availability for the chip sets. In 
lots of 100 sets, the PC AT-compatible 












Pa cocument compression and expan- 
sion processor from Advanced Micro 
Devices greatly reduces requirements 
for document-storage capacity on mag- 
netic or optical disks. The Am7970—a 
system on a single chip—sports three 
separate processing engines and a two- 
bus architecture on an n-MOS die. The 
chip should help push the move to opti 
cal storage. 

The three engines—central controller, 
compression processor, and expansion 
processor—work together to quickly re- 
duce the number of bits necessary to 
transmit or store black and white docu- 
ments. The very large-scale IC achieves 
document compression and decompres- 
sion by reducing redundant data in com- 
pliance with the standards set by the 
International Telegraph and Telephone 
Consultative Committee. 

Using CCITT-compatible compression 
algorithms, the 7970 processor can re- 
duce data representing bit-mapped, two- 
tone images from 5x to 50x. The pro- 
cessor can compress an 8'-by-11-in. 
document in 1 to 2 seconds. Its through- 
_ put is between 2 and 8 Mb/s running at 
its maximum 5-MHz clock rate. 

The 68-pin processor is aimed at a va- 
riety of document-processing applica- 
tions, including facsimile transmission 
systems, local networks in the office, 
and electronic file storage, such as opti- 
cal laser disks. The compression-expan- 


PROMISING. AMD’s triple-engine n-MOS 
chip will push the move to optical storage. 
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CHIPS SHOULD HELP PUSH 
MOVE TO OPTICAL STORAGE 














Chipset goes for $72.40 each; the En- 
hanced Graphics Chipset sells for $85.40 
each. ~Hve Bennett 


Chips and Technologies Inc., 521 Cotton- 
wood Dr., Milpitas, Calif. 95035. Phone 
(408) 434-0600 [Circle reader service num- 
ber 338] 










sion processor will typically place 15 
times more documents on magnetic and 
optical disks, estimates John Landau, 
product marketing manager at the com- 
pany’s Austin, Texas, facility. Currently, 
an 8%4-by-1l-in. document scanned at a 
resolution of 300 by 300 dots per inch 
requires about 1 megabyte of storage. 
The VLSI circuit contains a dual-bus 
architecture, which is designed to elimi- 
nate bus contention during the memory- 
intensive compression and decompres- 
sion of documents. The chip has a cen- 
tral processing bus and a secondary lo- 
cal-document store bus. 
DUAL-BUS ARCHITECTURE. Hach bus can 
deal with 16 megabytes of storage, for a 
total of 82 megabytes of direct memory 
access. The 7970 also has a dual-bus di- 
rect-memory-access controller. In addi- 
tion, the dual-bus architecture allows 
the chip to simultaneously expand and 
reduce the text and image data using 
separate processing steps. 





new plug-in modules from Dolch 
Logic Instruments Inc. extend the 
applications spectrum of the company’s 
popular Colt and Atlas logic instrumen- 
tation systems. The four units take the 
two systems in “widely contrasting di- 
rections in the range of tasks they per- 
form,” says Volker Dolch, chairman of 
the West German company. 

At one end, the new plug-ins adapt 
the Colt and Atlas to such relatively 
simple jobs as analyzing the perfor- 
mance of virtually all 8-bit microproces- 
sors, with which “the world is still re- 
plete,” as Dolch points out. At the other 
extreme, they make the two systems 
suitable for analysis tasks i supercom- 
puters, bit-slice designs, and high-speed 
buses. In between are serial-data and 
network analysis and applications in- 
volving 16-bit processors. 

Dolch plans to introduce the units at 





















PLUG-INS ANALYZE LOGIC 
IN RANGE OF COMPUTERS 














The 7970 supports one-dimensional 
processing of data (one line at a time) 
for the highest throughput, using a 
modified Huffman run-length code. The 
chip’s two-dimensional processing on re- 
dundant data (both horizontally and ver- 
tically) achieves the highest compression 
rate, using a modified read code. Both 
one-dimensional and _ two-dimensional 
compression techniques comply with the 
CCITT’s group-3 and -4 standards. 

The n-MOS circuit operates from a 
single 5-V power supply. It dissipates 2 
W typical running at 5 MHz. Its tem- 
perature range is 0°C to 70°C. 

In 100-piece quantities, the 7970 sells 
for $245 each in 68-pad ceramic leadless 
chip carriers. The company began mak- 


ing its first volume deliveries this 


month, and parts are available from 
AMD’s distributors. The debut of the 
compression-expansion processor is the 
first entry in AMD’s product-introduc- 
tion-a-week campaign. The aggressive 
product-introduction blitz will start this 
week and continue for a year [Electron- 
ics, Sept. 16, 1985, p. 12] 

By year end, the company plans to 
make available for loan to potential cus- 
tomers a plug-in expansion board, con- 
taining an Am7970 processor, for IBM 
Corp.’s Personal Computers. Designers 
can use the board in early system devel- 
opment. —J. Robert Lineback 





Advanced Micro Devices Inc., 901 Thomp- 
son Place, P.O. Box 3453, Sunnyvale, 
Calif., 94088. 


Phone (512) 448-5255 [Circle 339] 


November’s Wescon show in San Fran- 
cisco. It hopes they will strengthen the 
company’s position in the worldwide log- 
ic-analyzer market, in which Dolch 
ranks third behind Tektronix Inc. and 
Hewlett-Packard Co., with total sales 
expected to go to $18 million this year. 

Dolch expects $6 million of that to be 
in the U.S., where the company has San 
Jose headquarters. It checks in as the 
fourth largest supplier of logic analyz- 
ers in the U.S., behind Tektronix, HP, 
and Gould Biomation. The well-estab- 
lished Colt and Atlas instruments ac- 
count for about three quarters of the 
company’s U.'S. sales. 

The first of the four plug-ins is the 
Trace unit, model 96100-48. This is a 
complete logic analyzer offering 48 


-channels of synchronous or asynchro- 


nous recording at up to 100 MHz. Be- 
cause of its high speed on all channels, 
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COMPUTERS (1 TEST SYSTEMS | 





program. Models come in 25-, 35-, and 
50-MHz speeds. 

The DTS8700 series provides a combi- 
nation of stimulus, logic analysis, and 
real-time comparison. Each of these sec- 
tions can be configured in 16-bit (or pin) 
- increments up to 256, letting the test 
system support up to 256 bidirectional 
or 512 unidirectional pins. 

The 50-MHz model can store up to 
4,096 stimulus vectors; at lower data 
rates, the system provides up to 16-K of 
stimulus vectors. The logic analyzer sec- 
tion supports devices that require data- 
acquisition paths of up to 256 channels, 
synchronizing acquisition with up to 16 
clocks simultaneously. 

Available 4 to 12 weeks after order- 
ing, the systems start at $30,000. 
Hilevel Technology Inc., 18902 Bardeen, 
Irvine, Calif. 92715. 


Phone (714) 752-5215 [Circle 371] 


COMPUTERS RUN UNIX 
ON MULTIBUS 


The DataSeries family of high-perfor- 
mance microcomputers—the eight-user 
DataMate, 16-user DataManager, and 
32-user DataMaster—all use Multibus 
architectures and run under Unix V 
with RM/COS as an alternative operat- 
ing system. All are equipped with the 
68010 microprocessor. 

On the DataMaster, the most power- 
ful member of the series, the standard 
configuration includes 3 megabytes of 
on-board memory and 512-K bytes of 
Multibus memory. A 334-megabyte disk 
drive provides mass storage and 474-me- 
gabyte drives can be added. | 

An Ethernet controller board, two se- 
rial ports, and a parallel port are stan- 
dard, as is a 15-slot Multibus card cage. 
Unite, networking software to support 
32 users, sells for $2,800. The price of 
the DataMaster is $28,995, the Data- 
Mate is $11,750, and the DataManager is 
$15,995. The systems are available now. 
CYB Systems Inc., 2215 W. Braker La., 
Austin, Texas 78758. 


Phone (512) 835-2266 [Circle 374] 
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COMPUTER CAN BE 
CLUSTER CONTROLLER 


Power 5/32, an office computer that can 
also perform as a cluster controller, 
uses the hardware-intensive memory- 
management scheme originally created 
for the company’s Power 6/32 32-bit su- 
perminicomputer. The Power 5/82 runs 
under Unix 4.2bsd; its CPU is built 
around the 16-bit 68010 microprocessor, 
and a basic system offers 2 megabytes 
of parity-checked main memory expand- 
able to 4 megabytes. Over two RS-422 
ports and four RS-232-C ports, the Pow- 
er 5/32 supports eight Powerterminal II 
work stations plus printers or other per- 















































ipherals, including personal computers. 
The storage subsystem supports one 
or two 85-megabyte disks and a 45- to 
60-megabyte streaming tape drive for 
archiving. Disk and tape can be written 
simultaneously. Officepower software 
includes an electronic mail capability, 
and PTNet allows the Power 5/32 and 
the Powerterminal II to communicate at 
a 307-kilobaud rate; Omninet and Ether- 
net options are available. Prices for a 
typical system begin at $4,794 per user, 
with delivery scheduled for the fourth 
quarter of 1985. 
Computer Consoles Inc., 97 Humboldt St., 
Rochester, N. Y. 14609. 
Phone (716) 482-5000 


BUFFERED DATA 
SPEEDS TESTER 


The system 910 Tactician analysis pack- 
age handles data from as many as 16 
Factron test or rework stations because 
it uses a Z80 single-board computer to 
buffer data flow rather than tie up the 
68010-based CPU. As a result, the test- 
ers are not held up waiting to transfer 
the data and production is maintained. 
The Tactician package monitors all 
test and repair results in real time, 
tracking each board continuously. Then, 
from the failure data, Tactician gener- 
ates reports that monitor process yield 


[Circle 378] 


and track component quality. Under con- 


trol of a data-base manager, the system 

















also generates custom reports. 

The basic Tactician system includes 
the 68010 microprocessor, 2 megabytes 
of main memory and a 50-megabyte 
hard disk—both expandable—and _soft- 
ware protocol packages. A complete sys- 
tem, including terminals and hookup 
costs for the testers and rework sta- 
tions, is $50,000. The delivery time will 
depend upon configuration. 


Factron/Schlumberger, 1 Fairchild Sq., 
Clifton Park, N. Y. 12065. 
Phone (518) 877-7042 [Circle 365] 






SYSTEM ALIGNS, 
TESTS SSB RADIOS 


A telecommunications test system, the 
Adate WJ-1570, performs automatic 
alignment and performance evaluation 
of digital and analog single-sideband mi- 
crowave relay radios and multiline chan- 
nel-switching systems. It operates from 
de up to 6 GHz. 

A turnkey system, the WJ-1570 in- 
cludes the main rack assembly, an um- 
bilical cable assembly, and a remote test 
interface that may be positioned up to 
50 ft away from the rack by means of 
the cable. System software that runs 
under AT&T Bell Laboratories’ Unix is 
also part of the package. 

The WJ-1570 uses off-the-shelf instru- 
ments for test and measurement. Data 
is stored on a 65-megabyte Winchester 
hard-disk drive backed by a 75-mega- 
byte streaming-tape-cartridge subsys- 
tem. Price and delivery information 
were unavailable at press time. 
Watkins-Johnson Co., ATE Applications 
Engineering Division, 2525 N. First St., San 
Jose, Calif. 95131. 
Phone (408) 262-1411 


STATION TESTS 
COMPONENTS, WAFERS 


For use in failure analysis or quality 
control, the REL-4100A analytical probe 
station accepts either packaged compo- 
nents or wafers measuring up to 6 in. 
The system’s barrel-driven stage has a 
resolution to within 1 ym and is accu- 
rate to within 0.0001 in. over the en- 
tire travel distance, making the system 
capable of submicron probing. All move- 
ments are free from backlash, the man- 
ufacturer says. 

The X-Y stage is available with a 1- 
um digital readout with a 166-location 
memory. The probe platen will accom- 
modate up to 12 micropositioners that 
can be raised simultaneously, then 
moved to the next device under test and 
dropped to within 1 wm of the same 
fixed probe pattern. 

Options for the REL-4100A include 
probe-card holders, ultrasonic cutters, 
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LETTERS 


Old technologies never die 


To the editor: I’m sure the power-tube 
industry is thankful for the University 
of Maryland’s Victor Granatstein and 
Robert Parker of the Naval Research 
Laboratory [Electronics, Sept. 2, 19865, 
p. 34]. Here are two independent people 
who see the need to bolster an industry 
that is ignored to some degree because 
it is based on an “old technology.” 

We germanium people know the feel- 
ing. Germanium semiconductor technol- 
ogy survives, as I’m sure the power 
tube will survive, simply because there 
are too many applications and designs 
that must use these products. Other 
technologies just don’t perform. 

Granatstein’s statement, “I think the 
power of solid state has peaked out,” is 
food for thought. Although he was re- 
ferring to the power tube versus solid 
state, I think the statement is interest- 
ing when applied to other types of elec- 
tronic devices that supposedly “have 
seen their day” and yet continue to have 
a place in today’s electronic designs. 

It is interesting that state-of-the-art 
applications—space radars, electronic 
countermeasures, and satellite communi- 
cations systems, to name a few—will 
use power tubes that some sources say 
should be replaced with solid state. 
Well, the same equipment will probably 
have germanium semiconductors, photo- 
detectors, rectifiers, and so on. 

Richard Kassiotis 

Sales Manager 

Germanium & Power Devices Corp. 
Andover, Mass. 


Getting into the picture 


To the editor: | found your articles on 
picture phones very interesting [/ec- 
tronics, Aug. 19, 1985, p. 30, p. 34, p. 36]. 
My company has several video digitiz- 
ers, monochrome and color—some in 
prototype and others in production. 
Two of our products, the Apple 
Frame Grabber and AFG II, are stand- 
alone cards that digitize any NTSC video 
source from video recorders, cameras, 
or live TV in 1/60th of a second per 
frame directly into any Apple comput- 
er’s 8-K memory page. Therefore if the 
digitizer is directed to digitize into the 
computer’s video display memory, you 
can watch digitized video in real time. 
Mike R. Moore 
President, Micro Mainframe 
Rancho Cordova, Calif. 


Correction 


Two photos were inadvertently switched 
in the Sept. 23 issue. The right-hand 
photo on p. 30 is actually Clinton Kelly; 
the right-hand photo on p.31 is Brian 
Oakley. Electronics regrets the error. 
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Savings claims by long 


distance phone companies 


can cost 


your company 


plenty! 





Announcing CALL-PRICER™ — 
software that saves hard dollars on long distance phone bills! 
ae ee 


Ever notice how the examples in phone company rate charts always 
10W a big savings if you use the advertised company? What you don’t see 
e the examples using all the Places you call to, your calling times and 
ngths of calls. 

What’s more, bills often calculate the “savings” you’re getting from the 
irrier'S nearest location or office — rather than from your office. If you’re 
‘en 10 miles away from the carrier, the savings comparison is invalid! 


The REAL truth about long distance services. 

Now CALL-PRICER™ — a new PC software package with quarterly 
dates from CCMI/McGraw-Hill — delivers rapid apples-to-apples compar- 
ns of interstate rates. Comparisons that highlight real savings based on 
ur company’s usage patterns. Comparisons that find the cheapest carrier 
each destination. 

CALL-PRICER gives you rates automatically for AT&T, MCI, ITT, West- 
1 Union, GTE-Sprint, SBS and Allnet so there are no look-ups and no 
Jutting. 

Push a button and find out which carriers charge a premium for the first 
nute, which don’t. Who’s cheaper from your Boston office to your cus- 
ner’s in San Francisco after 6:00 PM. if you talk for five minutes, or for 
2nty. What carrier is best if you're making calls from Atlanta to Chicago on 
turday morning. 


Effective call-cost management without management. 

Anyone in your office can quickly and easily learn to use CALL- 
ICER. So management time expended is minimal. 

Up-to-date rates for major Carriers are already in the software package. 
at Means simply typing in the interstate long distance calls right from your 
one bill. CALL-PRICER automatically calculates what your bill would be 
any of the competitive carriers. You can get instant summaries of savings 
area code or even by exchanges within area codes. 


Analyze ‘‘big deals” from small carriers. 

If you’re approached by a regional carrier promising better rates, 
LL-PRICER arms you to make the right decision. Just input the carrier’s 
S (aS you would your phone bill) and get automatic, objective compari- 
S to any or all of the major carriers. 


Take it from a leader! 

CALL-PRICER software is a product of CCMI/McGraw-Hill, acknowl- 
led by professionals as the pre-eminent publisher of telecommunica- 
S information. CALL-PRICER is “driven” by long distance rate 
rmation from the CCMI/McGraw-Hill Master Electronic Database. This 
abase is constantly updated and is used in many products sold by leaa- 
suppliers of software and hardware. 


Everything you need to save money — now and later. 

Your fully-documented CALL-PRICER software gives you everything 
need to start. Six program diskettes furnish fresh rates for major Carriers 
virtually every area serviced. You'll also see how to know when WATS 
/ be the service for you. 

De-regulation means rapid fluctuation in rates. You'll want to keep cur- 
all the time and CALL-PRICER helps you do just that. CCMI/McGraw- 
sends you quarterly update diskettes (a full year of diskettes is included 
your purchase and may be renewed annually). So you're always on top 
ho's really offering rock-bottom rates. 


Get CALL-PRICER now — guaranteed. 

We can’t determine how much CALL-PRICER will save you in phone 
bills. But if you’re spending $500 a month or more on long distance calls, we 
Promise our software will more than pay for itself. Here’s how to put CALL- 
PRICER to the test. 

1. Order it by using the coupon below or by calling our TOLL-FREE 
number; 

2. Use it on your current phone bill and look at the report it produces; 

3. Take the savings highlighted and multiply by 12. If that figure isn’t 
higher than the subscription price, return CALL-PRICER with a copy of your 
phone bill and we'll credit your account or refund your payment. 

Order now and watch your long-distance bills shrink — for real. 


For use on IBM-PC-XT and 
compatibles 

CALL-PRICER with full year 
of updates — $495 


CALL PRICER WITHOUT 
UPDATES — $295 


lo order, call TOLL-FREE | 
1-800-526-5307, Ext.4000 | 
(In New Jersey, 201-825-3311) 


CCMI/McGraw-Hill 
50 South Franklin Turnpike 
Ramsey, New Jersey 07446 






Yes, | want to get REAL savings | : 
on my long distance calls : j 


_| Please enter my order for your CALL-PRICER software, complete 
with a full year of updated rate diskettes $495. 

-| I'd prefer just the CALL-PRICER program diskettes (without 
update service) @ $295. 


If, after using CALL-PRICER on my current phone bill, | don't see 
how it will more than pay for itself, | can return it with my phone bill for 
a credit or refund. 


Name Title 





Company si‘ Phgnle# 
Street 


City 





State__ Zip 











Signature 

_|Payment enclosed 

_ Bill my company. (Please attach purchase order.) 

' | Charge my credit card: ~] VISA | MasterGard ~| Amex 
Card # Expir. Date 


: + a / \ 
Mailto CCMI/McGraw-Hill 


90 S. Franklin Tpke., Ramsey, NJ 07446 
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Like Nationals 32-bit 
icroprocessor family?” 




















On January 17, 1983, eighteen 
people started a new company 
called Sequent Computer 
Systems. They had no product, 
- no plan, no backing. Only 

a dream. 

Two years later, that dream 
came true. They delivered their 
first system—a sophisticated 
parallel processing computer. 
A full year ahead of their 
competitors. 

How'd they do it? Hard work. 
Calculated risks. Belief. And a 
critical decision. They chose the 
Series 32000™ microprocessor 
family. .. 

It offered them a complete 
32-bit microprocessor family, 














©. Memory Management, Floating 
® Point,and other peripherals 
with full UNIX™ support. 
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including demand paged virtual. 





“Looks like we made all the 
right decisions at theright — 
limes.” 


“You cant build a system out 

of data sheets and promises. 

__ National had tt, they delivered it, 
and they got us here first.” 








— Whileyourestill 
ning about success 
sequent is delivering it. 


— With National 
Series 32000 family: 


But the Series 32000 
wasnt just the right engineering 
decision, it was the right 
business decision. It helped 
Sequent get their system to 
market fast. First. 

equent hit their window of 
opportunity. And that window 
is still open—for now. So find 
out how the Series 32000 can 
help you build your own 
success story. Contact National 
semiconductor today. 


National's Series 832000, MS 23-200 
P.O. Box 58090 - 
santa Clara, CA 95052-8090 


‘National 
Semiconductor 


Were doing it. 



















NOVEMBER 11, 1985 VOLUME 58, NO. 45 





/NEWS —_____| INSIDE TECHNOLOGY NEW PRODUCTS 


A better way to catch wafer defects, 32 
An in-process electrical test system pinpoints the yield-busting 
production defects that crop up in today’s highly dense chips. 
It is bidding to replace less accurate and slower traditional 
optical techniques . 


70-bit IC manages huge virtual memory, 39 

A radically different 70-bit microprocessor will address a 
virtual memory space that can be expanded almost 
indefinitely. It is aimed at decision-making applications, which 
will require large stored information models 


The drive to head off a crisis in test software, 41 
The makers of automated test equipment are launching a 
‘multifaceted effort to improve productivity in writing test 
software. Their aim is to stem the flooding demand for the 
programs needed to test ever more complex ICs 

































Newsletters 


Technology, 11 

= Scottish silicon compiler to 
begin designing commercial 
signal-processing circuits 

» Micron Technology readies 
a 1-Mb CMOS dynamic RAM 
with an access time under 
100 ns 

s A rugged case enables 
Maxell backup cartridge to 
run up to three times faster 


| Electronics,13 —— 

a Data General is about to - 
launch a work station using 
its Eagle chip set 

a Siliconix set to go for 
bigger share of ASIC 

market 

a Japanese ministry grants 
IBM licenses to patents 















Newsletter, 15 
a TI’s 8-bit microcomputer 
has on-chip EPROM 

a A factory work station from 
Intel accepts voice input 

=» DEC draws other vendors’ 
equipment into its CIM loop 























Network software, 58 
Software from 8Com creates 
a path between Ethernet and 
IBM’s Token-Ring Network 


Test systems, 59 
Zehntel’s $85,000 board tester 
checks up to 512 test points 


Local networks, 59 
A 5-Mb/s network from AST 
Research costs $495 a node 


Microsystems, 65 
Force Computers’ speedy 
CPU runs without wait states 


DEPARTMENTS 


Publisher’s letter, 5 | 
Meetings, 8 
Companies, 52 

COVER Startup Analog Design Tools 
shoots for nondigital crowd 
with its work station 


Bottom lines, 53 

a Allen-Bradley buys LAN, 
bar-code units 

= Microrim gets additional 
financing 


Electronics index, 55 
Communications equipment 
is showing strength in an 
otherwise gloomy market 


People, 56 

a Klitzing’s quantum leap 
may alter device design 

s People on the move 


Materials, 68 
Letters, 71 


Electronics week, 72 
a FCC will investigate 
autodialing modems for 
harm to the phone system 
a GCA Corp. misses a 

loan payment 

» Honeywell, VHSIC 
Technology settle suit 












































PROBING THE NEWS 


Why Japanese pare IC-making plans in U.S., 45 
With profits falling as the U.S. semiconductor market scrapes 
along the bottom of its trough, Japanese chip makers are 
slowing down their plans to build plants in America 


Fault tolerance lIurches into the mainstream, 49 
The demand for less computer downtime is moving fault | 
tolerance from a niche status into the mainstream. But most 
big computer makers are staying out of the business, and the 
smaller players in the field are having a rough time 


























Industrial, 16 
A new class of products 
using carrier-band technology 
emerges for MAP factory 
network 


Testing, 17 

On-chip test structures push 
quality levels close to zero 
defects 


Military, 18 

a French grab big U.S. 
Army order 

=» DOD seeks new sources 
for old semiconductors 

» Aircraft display shows 
‘hill behind the hill’ 


Business, 20 

Japanese IC makers 
dominate the list of the top 
10 producers 


Semiconductors, 21 
Why an old IC logic now 
makes sense 


Communications, 22 
U.S. and Soviet computer 
experts are using a 
computer conferencing 
system to chat 
Space, 23 

Sun may power space 
station’s turbine 





























Special Report: Japan’s electronics packaging, 26 
Packaging in Japan has gone world class as designs at both 
ends of the spectrum—consumer products and high- 
performance computers—accelerate the state of the art 
Cover design by Art Director Fred Sklenar 
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[ is safe to say that no 
American journalist has 
better contacts among the 
officials of Japanese elec- 
tronics companies than our 
Charlie Cohen. In January, 
he will mark his 20th anni- 
versary as Electronics’ 
man in Tokyo, which would 
probably make him the 
dean of the U.S. press 
corps there if such records 
were kept officially. 

Charlie earned an MSEE 
from the University of To- 
kyo to go with his bache- 
lor’s degree from Cornell 
University. And during his student 
days in Tokyo Charlie numbered 
among his fellow students many of the 
men who today sit in the executive 

suites of the biggest electronics com- 
panies in Japan. 

Charlie modestly insists that he has 
an “uninteresting résumé because I 
have been in one place that long.” But 
that’s not exactly the case: consider the 
way he got to Japan in the first place. 

Charlie was in the Army, stationed at 
Fort Monmouth, N.J., when, as he tells 
it, “I entered Japan in the fall of 1955 
after volunteering to replace a guy who 
had orders to go to Japan in one hand 
and a crying wife in the other. It 
seemed like a good way to get out of 
Fort Monmouth and put a little interest 
in my life.” 

After being discharged and complet- 
ing his graduate work, Cohen went to 
work in Tokyo for McGraw-Hill World 
News, the global service that helps pro- 





SO 
VETERAN. Cohen nears 
the 20-year mark. 


PUBLISHER’S LETTER | 


vide news coverage for 
McGraw-Hill magazines and 
newsletters. “I started 
stringing for World News 
in 1961 and working full- 
time that same year. Then I 
switched to Electronics.” 

Life in Japan can have its 
complications. Although Co- 
hen does most of his report- 
ing in Japanese, he writes 
only in English; he has 
written almost nothing in 
Japanese since he left 
school. And then there is 
what should be the relative- 
ly simple matter of buying 
a personal computer. “I desperately 
wanted to buy a Japanese computer for 
Japanese-language word processing,” he 
says. “But the incompatibility of Japa- 
nese computers with each other and 
with U.S. software made an American 
computer seem a better bet.” 

But even without the Japanese writ- 
ing, Cohen still manages to combine his 
engineering education, journalistic tal- 
ents, and intimate knowledge of Japan 
and the Japanese to do a remarkable job 
of covering the electronics industry 
there. The latest example is this week’s 
cover story on Japanese advances in 
packaging, which begins on p. 26. 


T° of our most popular features—the 
annual Technology Update and Mar- 
ket Report and Forecast—are being of- 
fered in a single reprint to be available in 
January. Send a check or money order 
for $10 to Electronics, 1221 Avenue of 
the Americas, New York, N. Y. 10020. 
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Give your industrial - 
controls a lift with our 


high-performance analog ICs. 


We have the total system solution for your data acquisition designs. 


For all of your high-performance signal pro- 
cessing and conditioning applications, look no 


further than Harris. For some very good reasons. 


We’re Industrial Strength 

We can provide complete families of industry- 
proven linear and data acquisition devices 
and subassemblies for your critical industrial 
control systems — sensor and actuator systems, 
programmable or numerical controllers, 
recorders, motor controls or complete robotics 
control systems. 


Complete Product Selection 

Whatever linear function your industrial 
control system needs, Harris ICs can provide 
it. Reliably. 

We have a complete line of operational 
amplifiers — high-speed, low-power, precision 
or general-purpose. Comparators. And analog 
switches. 

Our wide range of data acquisition devices 
includes analog-to-digital converters. Digital-to- 
analog converters. Sample-and-hold amplifiers. 
Analog multiplexers. Sampling A/D. And data 
acquisition subsystems. 

Plus current buffers and channel address- 


Harris Semiconductor: Analog - Bipolar Digital 
CMOS Digital - Gallium Arsenide - Semicustom - Custom 


ur name 1s Harr 


able amplifiers (PRAMs). Harris has them all. 


Dielectric Isolation Sets Harris Apart 

The Harris Dielectric Isolation (DI) process 
provides total device sidewall and substrate 
isolation. As a result, Harris ICs are able to 
achieve higher speed and performance 
characteristics. Our high-speed op amps and 
monolithic high-voltage op amps, for instance, 
are second to none. 

In Harris analog switches, DI means no 
latchup, plus higher operating bandwidths on 
the analog channels. 


Harris Has The Total Solution 

Eliminate the problems of industrial control 
system design. Simply start with Harris and 
you'll come out ahead. In time, cost and 
ultimate product performance. 

Here’s how to start. Ask for our new 
Analog Product Guide. We'll also send you an 
overview of the full spectrum of Harris 
capabilities. | 

Contact: Harris/MHS Semiconductor Sales 
Ltd., Eskdale Road, Winnersh, Wokingham, 
Berks, RG11 5TR, England. 
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Functionality is its strength 


AFG: a versatile signal source for Softkeys, menus and simultaneous display of all important 
electronics, electroacustics, operational parameters and functions on vacuum- 
vibration analysis, materials fluorescent alphanumeric displays combine to set new 
testing and control engineering. standards in operating convenience. 


Sine, triangle, sawtooth, square, trapeze and pulse 
waveforms are all available within the frequency range of 
10 mHz to 20 MHz. Numerous operating modes allow the 


Ask for detailed information output signal to be modified. 


on the Function Generator AFG 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-0 


There are R &S agencies in 80 countries. 
We plan and supply stationary and mobile 


systems, also on a turn-key basis. 


R&S services comprise installation, maintenance, Measuring Instruments and Systems - Sound and TV Broadcasting 
calibration, training and documentation. Radiomonitoring and Radiolocation - Radiocommunications 
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| a pos tor Micron occas | ine, the Bose. idaho, oe 
random-access memories, to introduce a full 1-Mb CMOS DRAM 
__week’s Wescon in San Francisco. The part will be faster than 100 ns 
~~ come with two. organization options: 1 Mb by 1 bit and y 4 
company representative says” Micron plans | next year to cl - 
RAMs on a single silicon chip, interconnected by a metal layer, to in 
a 4-Mb part Hamming code io poned | in each DRAM will corr 
_ caused by defective bits. = : 


ME bakin: ny ve run. up sto ihres died Fer then. oth 
cartridges, thanks to the. ruggedness. ofa fiberglass- -impregnated 
plastic case developed by Maxell Corp. 3M. Co, is the only other sup 
such products. The Moonachie, N. J. , Magnetic- -media maker is rolling 
high-speed, high-capacity, magnetic- tape cartridges in 20- and 25-meg 
versions at Wescon in San Francisco next week. About the same size 
standard audio cassettes, the cartridges - can run at speeds of 180 to 
is. Designed as backup for Winchester and floppy- disk drives, the _ 
__tridges will sell for $7 to $9 on an original- equipment-manufacturer basis | 
Maxell will also. be pushing for a new standard at Wescon: a 2%2-in. floppy | 
disk that comes in a rigid housing for the small. portable computers known as 
electronic notebooks. Maxell says Epson America Inc. already ‘supports the _ 
standard and will make drives for the 1- COE disks. —=——ri—“——iOCrsr—sS 


oo EUREKA LAUNCHES - 10 ) DEVELOPMENT PROJECTS 


oie ‘the French. initiative to brome European a es in hlan |. 
itechnology, got a boost last week when. both the British and West Ger- | 
man governments indicated they would give it financial support. And at the | 
same Hanover organizational meeting, the first 10 Eureka projects were 
approved. They include. developing an amorphous-silicon computer chip, a_ | 
compact vectorial computer, a European Standard personal microcomputer | 
for home and educational uses, and a data- -processing and ee  . 
tions network. 
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Dp General Corp. next week will roll out two products that are highly 











_ from Apollo and Sun. 









_ SILICONIX SET TO Go FOR BIGGER SHARE OF ASIC MARKET | 
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sales. Similar aos may oe) up to other U. S. firms. 






"DISAPPOINTED : SOUTH 1 KOREAN VCR MAKERS TRIM PRODUCTION 









- Electronics last month each cut their monthly output to 60,000 units, less than 







average price of a VCR in the U.S. has dropped to about $290, down from 











AS } EXPECTED, INTEL, ENTERS PROGRAMMABLE-LOGIC. MARKET | 
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critical to its future growth. Both products, not surprisingly, will go up | 
against machines from minicomputer rival Digital Equipment Corp. The Wese 
borough, Mass., company will introduce a high-end 5- -mips computer anda | 
work station that is expected to use a micro- Eagle chip set incorporating the © _ 
complete MV series instruction set. The high-performance computer sysemis 
an extension of the MV series that will compete with DEC’s VAX 8600. Its | _ 
architecture is implemented completely with Motorola gate arrays. The wok | 
station is expected to be positioned against DEC's MicroVax Il and machines  . 





half the capacity of the three Seoul VCR’ makers. Falling retail prices—the 7 


a #400 a ea, Poe added to their qe Alies, the Koreans oy 5 _ 


E _DATA GENERAL ABOUT TO LAUNCH WORK STATION USING ITS EAGLE CHIP SET | 


_ _ . . _ . Inc. is going for a bigger share of the eis ok Near  . 
 =—S<—SsSsSsSe ed-circuit market. The Santa Clara, Calif., chipmaker is expected to make Co 
a major announcement this week on its increased ASIC capability. It plans oO. 
attack the commercial gate-array market with a new. technology from an | 
outside supplier suitable for high-density commercial chips. For the pasttwo | 
years, Siliconix has been selling low- to medium-density (180- to 2,400-gate) | 
arrays in the military market. These circuits are made with 3- and vey 
ee Toone. and one at clock fates up to 90 MHz. — COSC 


8 ok S Ministry of international Trade and hdvety on Nov. 1 arinied Tg 
licenses to more than 700 data- -processing-related patents owned by the 
Japanese government [Electronics, Aug. 5, 1985, p. 12]. A representative of | _ 
_ the Agency of Industrial Science and Technology, which manages the patents, | 
 - gays all the patents are for inventions at six companies involved with large | 
_ .. government-sponsored projects and research. IBM has cross- licenses with all | 


_ Six, he explains, and wanted the rights to their inventions that it heretofore did 7 _ 
not have access to. The five-year agreement calls for all royalties to be paid to |  . 
the Japanese government, which will receive an undisclosed percentage ol 


Pp saepointine sales of their video cassette recorders. in ‘the u s. ae _ 
| Europe have derailed the plans of South Korean. makers to capture asm | _ 
_ world-market share in their first year of full-scale exports [ElectronicsWeek, — 
April 15, 1985, op. Do) South Korean makers, which. expected io ship 15 | 
million units this year, have delivered only 566,000 VCRs through August ands 
are cutting back production. Gold Star, Samsung Electronics, and Daewoo | © 


as] Corp. made its long-awaited entry into the programmable. -logic ee a 
last week, introducing two erasable products and a family of programming | 
- tools. The chips, 600- and 1,200- -gate parts, and the tools, a development | — 
system for programming and testing, derive from technology that Intel devel. | _ 
- oped jointly with Altera Corp., Santa Clara, Calif. Altera already has been | 

marketing the chips, which are built with Intel's 33-MHz CHMOS- process, 1] | 
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port, and three timers. iL ‘sells for $38.40 each in 100 piece. oe. | — 
mask-ROM part, the 7042, comes with 4-K bytes of ROM and sells for $7.68 | 
in 10,000-piece quantities. The third chip, the 7002, jis a ROM-less- versio 

_ that sells for $8.95 in 1,000- -piece lots. In the. coming months, look fo 

- Dallas company to introduce. a totally new single- ep Hibrecompite, de 
dubbed Roadrunner, that will have EEPROM. 


| A FACTORY v STATION FROM INTEL ACCEPTS VOICE INPUT : 
_ - Le goede new speech- recognition products from Intel Corp. will give the work | 


voice input and passes the data on to the iSWS540_ speech -cell controll 
The latter coordinates the work stations’ activities, analyzes data, and gen 
ates data in a form compatible with the Manufacturing Automation Protoc 


will start shipping in January. The third member of the trio, the $16, 0 
| iSWS090 Bee m usm is > available 1 now. : 


+ _ : tee ee 
moving them over an | 
cation packages. The 
_ yond similar systems t on 
_. ne Engineering Data ontrol stem. runs on ‘DEC's | VAX "computers is 


as MARCONI'S SWEEP GENERATOR 


programmable sweep generator from Marcon: be cre Ltd. uses a 

_ 168000 microprocessor to ‘speed recalibration. Instead of recalibrating 

every 8 hours as iS conventionally done, the 6310 can do the job every 15 
_ minutes. This gives a freque “accuracy during the sweep of +20 MHz 
typically and a leveled. po uracy of 0.2 dB. The instrument stores. 

_ Oe SIX aaa! settings iC Bs controls the ee oscilla- 


“connect over an "IEEE-4 
analyzer to ‘monitor the 


os & ot 3 , +1 ar est nulti ‘unctic . ine Above Road series oe " . - _ 
—r——=B IBM Person! 3 Computers expands memory. on IBM PCs ce to 1. 5 ae: a 
_ Bic above the ‘us sual te  . 
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formance, as does Joseph P. Schoen- 
dorf, president of Industrial Network- 
ing Inc., a Santa Clara, Calif., joint 
venture between Ungermann-Bass Inc. 
and General Electric Co. “We’ll sup- 
port both [EPA and the full seven-layer 
architecture] on our carrier-band prod- 
ucts, but we think most customers will 
go with the full functionality,” says 
Schoendorf. 

He disagrees with GM and others who 
say that MAP carrier-band implementa- 
tions will lower MAP costs. “If you look 
at the total plant costs, there wouldn’t 
be much difference in the cost of a plant 
wired heavily with carrier-band versus 
one done totally with broadband,” he 
contends. ‘People forget that you need 
a bridge from the carrier-band subnet to 
the broadband MAP backbone,” a factor 









HEILBRONN, WEST GERMANY 
FE neineers at Telefunken electronic 

GmbH have combined a structured 
circuit layout with scan-path techniques 
to come up with a test concept that 
takes a big step toward pushing com- 
plex random-logic digital MOS integrat- 
ed circuits to zero-defect levels. 

Implemented with scan-path test cir- 

cuitry integrated on chip, the technique 
achieves 99% fault coverage—that is, 
the number of detectable errors relative 
to the number of all possible errors is 
around 99%. That figure, the company 
Says, compares with the 85% to 90% 
typical for standard IC test methods. 
. The new approach cuts test times at 
least tenfold. And when a failure is 
found, the test result localizes 
not only the defective gate or 
flip-flop, but also the input. In 
most cases, the input is re- 
sponsible for circuit failures. 
Telefunken engineers are also 
developing ICs whose on-chip 
test aids check analog, as well 
as digital, functions. 

Like other on-chip test strat- 
egies, the method adds to a 
chip’s size. Depending on cir- 
cuit complexity and the point 
in the design phase at which 
the test aids are integrated, 
from 15% to 25% more area is 
added. But the high fault coy- 
erage and the reduction in test 
time compensate for this draw- 
back, claims Paul Sieber, MOS 
product development manager 
at the company’s Heilbronn 
facilities. 
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ON-CHIP TEST DESIGN GETS 
CLOSE TO ZERO DOPANTS 


eS 





he says will jack up carrier-band costs. 

The MAP carrier-band approach was 
tested at Eastman Kodak Co. this 
spring. From those tests came a set of 
recommendations that are now being 
considered by the IEEE-802 committee 
[Electronics, Nov. 4, 1985, p. 55]. A final 
vote on the recommended extensions is 
scheduled for this month, says GM’s De- 
zelan. She points out that the vote will 
deal: only with signaling techniques and 
leaves a number of issues still to be 
resolved. 

These include the minimum distance 
required between taps to avoid problems 
due to tap reflections, as well as the 
maximum number of nodes a carrier- 
band subnet can support. The Kodak 
group recommended a maximum of 32 
nodes per subnet. -—Wesley R. Iversen 





venture of Frankfurt-based AEG AG and 
United Technologies Corp. of Hartford, 
Conn., brought the “concept’s maturity 
to such a level that we will implement it 
in all future complex standard and cus- 
tom random-logic digital MOS devices we 
produce and deliver,” says Sieber. 

First chips incorporating the method 
will be used in an infrared remote-con- 
trol system for cars. Two years in devel- 
opment, the approach is based on a 
structured layout that partitions a chip 
into functional blocks, the implementa- 
tion of a scan-path technique within the 
blocks, and an on-chip test bus. 

The Heilbronn engineers incorporate 
the test aids into the chip during the 
early phases of its design. The IC is 





TESTABLE. Test circuits (darkened areas) on an 11.9-mm2, 5,000- 
Telefunken electronic, a joint transistor, data-transmission chip cut testing time from 360 s to 1. 











built up from a number of blocks that 
are as autonomous as possible and. 
therefore can be tested either in parallel 
or independently. Each block is connect- 
ed to the on-chip test bus. 

Test-bus controls check the sequences 
and the transfer of data from block to 
block as well as between the chip and 
the external test system. By chaining 
the flip-flops into shift-register configu- 
ration, the scan-path technique reduces 
the test time from 2 to the nth power to 
2n, where n is the number of flip-flops. 
STATIC ONLY. The test method checks 
for static faults (nodes stuck at logical 0 
or 1) and dynamic faults, which may be 
due to, say, errors in delay time. It can- 
not, however, keep track of faults due 
to parameter drift. “That’s why de 
mands for absolute zero-defect quality 
will not be fulfilled in the near future,” 
says Werner Denner, head of Telefun- 
ken’s Advanced Test Methods Develop- 
ment team. 

In a complex chip, extra pins usually 
cannot be spared for test purposes, so 
the test-bus lines as well as those of the 
control logic must be multiplexed with 
whatever pins may be tapped. This lim- 
its the number of blocks into which an 
IC may be divided. A complex chip may 
have from 5 to more than 10 blocks. 

To ensure that complex blocks can be 
checked out, each integrates the circuit- 
ry for the scan-path technique, a descen- 
dant of the level-sensitive scan design 
developed by IBM Corp. more than six 
years ago. Telefunken’s scan technique 
chains all storage elements within the 
block to one or more parallel shift regis- 
ters, which are connected to the exter- 
nal pins. All storage elements are thus 
accessible from the outside. The sequen- 
tial logic is then reduced to combination- 
al logic, which is easier to test. 

To point up the benefits and the pen- 
alties of the Heilbronn test 
method, Denner’s team com- 
pared a medium-complexity 
test IC (one with about 1,500 
transistors on a 6.9-mm? chip) 
incorporating the test aids 
with an identical device with- 
out such aids. 

The comparison showed that 
the test chip uses about 28% of 
its chip area for the added cir- 
cuitry. This results in a corre- 
sponding drop in yield—a wa- 
fer would have 238% fewer 
chips. Further, the test chip 
calls for 774 nodes, about 280 
more than the regular chip. 

But this relatively high ex- 
pense in real estate buys a big 
saving in test time and test 
preparation. Integrating the 
test aids slashed the number 
of test cycles required for the 
function tests nearly tenfold— 
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trator, would be required to select the 
technologies to be purchased and dis- 
tribute the finished product. 

‘We would be putting one guy in the 
business to make buggy whips,” Stens- 
rude said. He expects to detail his pro- 
posal next month during a meeting with 
EIA and DESC officials. 

EIA attorneys have no problem with 
Stensrude’s plan, said John M. Kinn, the 
group’s vice president. To meet procure- 
ment regulations, bids would likely have 
to be solicited from several foundries to 
make each product family. 

- At least one chip maker, Lansdale 
Transistor and Electronics, Phoenix, 
promotes itself as a “buggy-whip” mak- 
er. Since 1978, the company has pur- 
chased old chip lines, making it the pre- 
eminent supplier of discontinued parts. 

“We push a win, win, win solution,” 
said R. Dale Lillard, Lansdale’s presi- 
dent. “Lansdale grows, chip manufac- 
turers get a screaming monkey off their 
backs, and the customer has a long-term 
source of supply.” During the current 
fiscal year, Lansdale will generate about 
$3.6 million, or 60% of its revenue, sell- 
ing obsolete chips, some made on 38-in.- 
diameter gold-doped bipolar wafers. 

What Lansdale wants is Washington’s 
help to defray the cost of buying chip 
makers’ know-how: it can cost as much 
as $1 million to acquire a major technol- 





EL SEGUNDO, CALIF. 
A eye-catching feature has been de- 
veloped for experimental systems 
that store digital terrain data: a moving 
map displayed on monitors to help a pilot 
pinpoint his aircraft’s position. Beyond its 
visual attractions, however, digitized ele- 
vation and terrain-feature infor- | 
mation has potential for many | 
kinds of military missions. | 
To get the upgraded perfor- | 
mance that these applications | 
demand, the Air Force has | 
tapped Hughes Aircraft Co. to | 
develop by late next year its | 
Integrated Terrain Access and | 
Retrieval System. Called “the 
next generation of digital map- | ~ 
ping equipment” by one Air 
Force research and develop- 
ment official, Itars would push 
to the limits of present pro- 
cessing and  mass-storage 
technology. 
Hughes is working on Itars 
for the Avionics Laboratory at 
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LOOK AHEAD. The Itars moving- 
map system will give pilots a per- 
spective view of what’s ahead, de- 
spite darkness or thick clouds. 
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ogy. “The overhead has to be spread,” 
Lillard said. Government officials ques- 
tion the propriety of such a subsidy if a 
company is free to offer these older 
parts commercially. 

A second solution, considered the sim- 
plest and most cost-effective, is called 


Life of Type buys. When a vendor in- 


forms DESC that a part is to be discon- 
tinued, DESC buys a lifetime supply. 
Unfortunately, Pentagon officials 














Under one plan, 
Pentagon would build 
old parts itself 





PLINER Ded oe aD OT) ee ORES RA OE 
“are not always notified or, if we are, it 
is frequently without enough time to de- 
velop reasonable reactive plans,” said 
James P. Wade Jr., assistant secretary 
of defense for logistics and acquisition, 
in a recent letter to 124 suppliers. In the 
letter, Wade requested that each compa- 
ny give the DOD at least six months’ 
warning before discontinuing production 
of a particular item. The major difficulty 
with Life of Type buys is accurately de- 
termining the volume required. 

The problem is magnified for foreign 
countries needing these short-lived parts 
to maintain hardware purchased from 
the U.S. government. After the manu- 


DISPLAY SHOWS ‘HILL BEHIND THE HILL’ 


Wright-Patterson Air Force Base, Day- 
ton, Ohio. The system will permit pilots 
to make big improvements in mission 
performance, believes Air Force project 
engineer Donald M. Small. “We are be- 
ginning a new era of avionic develop- 
ment,” he says. é # 












facturers’ grace period, they do not 
have aecess to DESC’s stockpile. 

Other questions that must be ad- 
dressed include the effect of long-term 
storage on part quality and reliability, 
how to handle incoming testing, and 
whose needs take priority. 
SUBSTITUTES. The second most cost-ef- 
fective alternative is substituting similar 
parts. This is far from routine, however, 
because of the proliferation of vendor- 
specific chips in military hardware and 
the increasing complexity of devices. 

A third alternative is to emulate 
chips, using sophisticated software tools 
to reverse-engineer them. The Navy and 
the Air Force have pilot chip-emulation 
projects under way. Though emulation 
provides chips that have the same form, 
fit, and function as the original, the high 
cost and long lead time required to pro- 
duce working chips reduce its appeal. 

The final option discussed at the con- 
ference was for the Pentagon to pur- 
chase older chip-making know-how from 
the producer and then turn out products 
on its own captive lines. Recently, the 
Navy Ocean Systems Center in San Die- 
go undertook such an effort when it 
purchased Motorola’s emitter-coupled- 
logic technology. Navy officials say that 
though their facilities can make replace- 
ment parts in a pinch, they are not in 
the chip-making business. -/ra Breskin 


The technology “could have the big- 
gest impact since radar,” says Lt. Col. 
Donald H. Ross, who heads the ad- 
vanced fighter-technology integration 
program at Wright-Patterson. “A pilot 
is no longer line-of-sight limited, but can 
see the hill behind the hill.” 

Itars is charged with making 
| “map data” more than just a 
| means for generating graphic 
displays—although important 
display improvements are in 
| the works also, explains J. Wil- 
| liam Weber, manager of 
| Hughes’s display-systems lab- 
| oratory, a part of the compa- 
| ny’s Radar Systems Group. 
| Itars also must integrate ter- 
| rain data with avionic subsys- 
| tems that handle flight control 
| and weapons delivery. 

| In particular, such data 
| must be provided to four sub- 
| systems aboard an_ aircraft: 
| threat-avoidance equipment, 
|. especially useful for hazardous 
low-altitude missions where 
| the pilot needs precise terrain 
__ | data to dodge enemy sensors, 

_| terrain-following and_ -avoid- 
| ance gear to augment radar, 
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by January what steps to take. All top 
Intel managers will survey their opera- 
tions and find areas to trim. 

A representative said Intel had re 
cently experienced a slight upturn in 
bookings and was optimistic that the 
slump had bottomed out. However, Intel 
expects a prolonged period of lower 
business performance that will affect its 
profitability, and so it is looking at ways 
to cut costs even further. 

Texas Instruments Inc., like Intel, is 
looking to streamline operations. But TI 
is not abandoning the RAM business, 
because memories are vital technology 
drivers, says William N. Sick., president 
of TI’s Semiconductor Group in Dallas. 

One reason for the bad showing by 





SEMICONDUCTORS 


LONDON 
Buens Ferranti Electronics Ltd. has 
resurrected a bipolar logic called dif- 
ferential current-mode logic (DCML) and 
Is using it to build a prototype 16-bit 
multiplier that combines very high 
speed with modest power consumption. 
The integrated circuit, described at 
the 5th International Conference on 
Custom and Semicustom ICs held in 
London last week, is a development ve- 
hicle for a family of application-specific 
chips based on the technology, among 
them a bipolar digital signal processor 
and a fast-Fourier-transform circuit. 
Ferranti also plans a family of automati- 
cally routable DCML gate arrays. 
Differential logic represents a logic 
value as the difference between the 
voltages on two wires, instead of a sin- 
gle wire’s voltage with respect to 
ground. Its main attraction 
is its ability to reject com- 
mon-mode noise. Though it 
is not a new idea, DCML 
has never become popular 
because of the additional 
circuit complexity that 
comes with carrying signals 
on two lines instead of one. 
But advances in comput- 
er-alded-design technology 
help make this added com- 
plexity invisible to the logic 
designer, and other improve- 
ments have helped over- 
come the shortcomings of 
differential logic, bringing 
its speed and power advan- 
tages to the fore. For exam- 
ple, modern process technol- 





QUICK MATH. A chip built by 
Ferranti with differential logic 
multiplies two 16-bit values in 
25 ns and consumes only 1 W. 
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U.S. companies versus Japanese pro- 
ducers is that “the U.S. market declined 
a lot more than the Japanese market,” 
says F. Joseph Van Poppelen, vice presi- 
dent of semiconductor marketing for 
National Semiconductor Corp. The U.S. 
is the single largest chip market, with 
Japan “just behind it and approaching 
[the U.S.] in size.” Assuming that U.S. 
vendors “as a total group only have 
about 10% of the Japanese market,” he 
says, the slump has to have been due 
largely to a drop in U.S. sales. 

A source at Matsushita Electronics 
Corp. who asked not to be identified 
says projections of 1985 revenues for 
his firm are too low. Matsushita’s 
sales for calendar 1984 were about 





WHY AN OLD IC LOGIC NOW MAKES SENSE 


ogy makes it possible to match many 
thousands of transistor pairs, load resis- 
tors, and current sources on a chip, a 
task differential logic makes necessary. 
Furthermore, highly regular architec- 
tures with short connections between 
logic elements have emerged, such as 
the systolic array used in Ferranti’s 
Winograd Fourier Transform chip. With 
such architectures, “the area penalty as- 
sociated with DCML is negligible,” says 
Stephen Colaco, manager of digital-IC 
design, who heads Ferranti’s DCML de- 
velopment effort. 
FEWER CYCLES. DCML cuts power use 
by an order of magnitude compared 
with conventional bipolar logic, says Co- 
laco. Moreover, logic circuits designed 
from stacked DCML gates perform their 
functions in fewer cycles than equiva- 
lent single-logic-level circuits, he says, 











$800 million, he says, and they will be 
about the same this year. 

Matsushita’s sales are flat—rather 
than down—this year for a number of 
reasons. Memory sales are a small per- 
centage of its total revenue, although at 
its demand peak, it was selling 4.5 mil- 
lion 64-K DRAMs a month and will have 
256-K samples at year end. Linear de 
vices are still the main product and in- 
house sales to parent Matsushita Elec- 
tric Industrial Co. are about 55% of the 
total. Also aiding demand are increased 
sales of‘ video cassette recorders and 
strong TV sales. 

NEC declined to make any comment 
on the ICE report. —Robert J. Kozma, 
Eve Bennett, and J. Robert Lineback 


so they can be up to four times faster. 

Spurious signals arising from supply- 
voltage and temperature fluctuations, as 
well as crosstalk and other noise, cancel 
themselves out in differential circuits. 
Furthermore, a differential transistor 
pair has a highly linear transfer charac- 
teristic. These two facts mean the logic 
swing can be safely reduced to 100 
mV—roughly an order of magnitude 
smaller than the swing in conventional 
emitter-coupled logic. Power use shrinks 
in line with the. voltage swing, and 
speed is unaffected. Also, the need to 
provide and route voltage references 
around the chip is eliminated. 

The 100-mV swing allows stacking up 
to four levels of differential logic between 
the 5-V power-supply rail and ground. 
“Many elegant and powerful logic circuits 
are made possible by this,” explains Co- 
laco. These functions can be 
implemented with fewer 
gate delays in the logic. And 
since the logic level and its 
complement are always 
available, inverters are not 
needed, adds David Grundy, 
technical director for Fer- 
ranti Electronics. 

A stacked DCML gate re- 
sembles the stacked ECL 
gate widely used in high- 
performance circuits. Both 
families are based on the 
long-tailed pair circuit. Cir- 
cuits switch from one logic 
state to another by steering 
current between transistors 
in the long-tailed pair. This 
is accomplished by revers- 
ing the polarity between 
the bases of the transistors 
in each leg of the circuit. 

In most ECL, a reference 
voltage is applied to one 
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on-line conferences. 

Such conferences are in the works. 
ARK, founded by San Francisco Bay- 
area real-estate tycoon Donald Carlson 
to further East-West communication, 
wants to establish separate on-line meet- 
ings on alcoholism, foreign trade, educa- 
tion, and even fusion research. Slow- 
scan video communication is also being 
established. Says Schatz, “A lot of peo- 

















































SPACE 


SUN MAY POWER 
SPACE STATION’S TURBINE | 


CLEVELAND 
Spee a technology horse race going 
on at the National Aeronautics and 
Space Administration’s Lewis Research 
Center. One contender—photovoltaic ar- 
rays—has been a mainstay of the U.S. 
space program for 28 years. The chal- 
lenger is called solar-dynamic technol- 
ogy, and makes use of a concave mirror 
that concentrates sunlight on fluid in a 
receiver to heat it for driving a genera- 
tor’s turbine. This is an upstart technol- 
ogy in that it has never flown in space. 
Engineers at NASA Lewis in Cleve- 
land will choose one of the two technol- 
ogies to provide power for the $8 billion 
U.S. space station scheduled for launch 
in 1993. Barring an extension, the win- 
ner will be crowned in January. 
SUN POWER. NASA headquarters 
charged the Lewis Center about 16 
months ago with the job of developing 
the power system for the space sta- 
tion—a 40-ton, permanently manned be- 
hemoth that will house laboratories, 
manufacturing areas, service and repair 
facilities, communications equipment, 
and other gear. Officials at the Cleve- 
land facility have ruled out nuclear pow- 
er as well as stored chemical energy 
sources in favor of drawing power from 
the sun. Now what remains is to decide 
is how best to do that. 

One way is with silicon solar arrays, a 
solid-state technology that converts sun- 
light directly into energy without mov- 
ing parts. Well understood, the technol- 
ogy’s strengths include a proven track 
record in space that dates back to the 
first U.S. satellite, launched in 1958. 

But because the space station will 
eventually have a power appetite about 
15 times greater than any U.S. space- 
craft flown to date, its solar array 
would have to be of an unprecedented 
size. The space station’s initial demand 
for about 75 kW of average power 
would require a photovoltaic array of 
about 19,000 ft?, or about half the size 
of a football field, says Daniel T. Ber- 
natowicz, chief engineer for the NASA 
Lewis Power System Engineering Divi- 
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ple are beginning to realize that there is 
an open communications channel be- 
tween East and West.” 

Hiltz doesn’t think this particular con- 
ference will accomplish a great deal by 
itself, “but it may open the way for 
more direct cooperation between Soviet 
and American scientists working on 
problems whose solution can be of bene- 
fit to all people.” —Cliford Barney 


sion. And NASA expects the station’s 
demands eventually to grow to 800 kW. 
The array’s size is important because 


the space station will soar at about 250 - 


nautical miles, an altitude at which drag 
from the earth’s atmosphere will still be 
a factor. The more drag, the more 
booster fuel required on board to keep 
the station in orbit. That’s one reason 
NASA sees solar-dynamic power as an 
attractive alternative: for the same 
amount of power, the drag-producing 
mirror area needed on a solar-dynamic 
system could be three to five times 
smaller than the necessary photovoltaic 
array, Bernatowicz says. 

A solar-dynamic system needs to 
catch less light because its overall sys- 
tem efficiency is greater than that of a 
photovoltaic system. Furthermore, ener- 
gy can be stored as heat in the fluid, 
which may be a gaseous mixture of heli- 
um and xenon, or toluene, which would 
pass between gaseous and liquid states. 
This is more efficient than the battery- 
storage approach used with photovoltaic 
systems, NASA officials say. Stored 









power will be needed when the space 
station is in darkness during 35 min of 
its 94-min orbit. Overall, a photovoltaic 
system would have an efficiency of 
about 10%, compared with an overall ef- 
ficiency of 88% for a solar-dynamic sys- 
tem, says Dean W. Sheibley, chief of 
the NASA Lewis Photovoltaic Branch. 
SOME CONCERNS. Despite the apparent 
advantages, however, some NASA engi- 
neers are concerned about the unproven 
reliability of solar-dynamic systems, 
which have been considered for missions 
in the past but never selected. Some 
worry that vibration from the turbine 
| engine could interfere with some space- 
station experiments. The mechanical re- 
liability of the system itself and its criti- 
cal moving parts is also a concern. 

NASA officials say final figures have 
not yet been developed for the cost of a 
photovoltaic array versus a solar-dynam- 
ic space-station power system. “I’ve 
seen sets of numbers both ways—that 
solar dynamic costs less, or that photo- 
voltaic costs less,” says Bernatowicz. 

He notes that there is “heavy compe- 
tition” between the Lewis Photovoltaic 
Systems and Solar Dynamic Systems 
branches as January nears. Both 
branches currently are developing opti- 
mum system configurations for analysis 
in time for the deadline, officials note. 
NASA Lewis is also receiving informa- 
tion from two prime contractors on the 
effort, the Rocketdyne Division of Rock- 
well International Corp. and TRW Inc., 
which have also been studying the two 
types of systems, Bernatowicz says. 

In case a clear winner fails to emerge, 
NASA Lewis does have a hedge. A hy- 
brid system using both photovoltaic and 
solar-dynamic systems in the space sta- 
tion is among those being considered, 
officials note. —Wesley R. Iversen 





RAY CATCHERS. A proposed alternative to powering the NASA space station with photovolta- 
ic arrays is a system that concentrates sunlight on a fluid, heating it to drive a turbine. 
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LSI Compact Hybrid 


Fast Turn-Around 
Time 


High User Effiency 
With Low Cost 


NEC’s Semi-Custom 
approach to your Hybrid 
requirement 


Our innovative fabrication 
process for LSI-Hybrid ga 
circuits can result in 25% | 
board area reduction 
and 50% size reduction 
over many conventional Hybrids. 
NEC’s new “Compact Hybrid” 
technology uses a PCB onto which 
monolithic LSI-chips are mounted 
together with the required active 
and passive components. The 
resulting circuit is then wire bond- 
ed and molded in a standard 
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SIP-, DIP- or FLAT-package. 

The multi-chip packaging tech- 
nique used by Compact 
Hybrids offers: 

__ Increased reliability 

' Significant user cost savings 
Fast turn-around time 

High volume supply by auto- 
mated. production 

High power in small package 


Significant board area reduction. 


The new Hybrid concept is ideal 
for automative, industrial and 
consumer applications requiring 
reduced size, high reliability and 
large production quantities. 


High Volume Supply 
Standard Plastic 
Mold Packages 


Significant Board 
Space Reduction 





West Germany: Dusseldorf (0211) 650302, 
Telex 858 996-0 

The Netherlands: Eindhoven (040) 445845, 
Telex 51923 

France: Paris (1) 39469617, Telex 699499; 
Italy: Milano (02) 6709108, Telex 315 355; 
Sweden: Taby (08) 7567 245, Telex 13839; 
UK: Motherwell (06 98) 7322 21, Telex 777565 











Circle 74 on reader service card 


packages, he points out, but price competition has 
always forced a switch to plastic. 

The production of memory devices keeps increasing, 
which provides an attractive market for ceramics. 
There is a truly rising market for ceramic PGAs, flat- 
packs, and chip carriers—especially the leadless vari- 
ety. Leadless chip carriers also cater to the demand 
for smaller size, and they generate still more business 
for the ceramic package manufacturer because in gen- 
eral they must be mounted on ceramic substrates. 

The continuing trends of higher pin counts and 
smaller equipment sizes also push the move toward 
PGAs, SOICs, and flatpacks (Fig. 1). PGAs retain the 
same 100-mil pin spacing of standard DIPs, and they 
can be dip-soldered. They have the disadvantage of 
requiring higher-priced ceramic packages, however. 
Except for a new package from NEC Corp., all PGA 
packages appear to be ceramic—but perhaps not for 
long. Toshiba Corp. says that it is in the final stages 
of testing a plastic PGA. The SOIC with 50-mil pin 
spacing is small, as its name suggests, but provides 
only a limited number of pins. 

So the major trend has been toward flatpacks, says 
Aoyama, which have a constant size but variable pin 
spacing. Early units had a pin spacing of 1.0 mm, for 
example, but 80-pin packages have pins spaced 0.80 
mm apart. For 100-pin packages, the spacing has been 
further reduced to 0.65 mm. 

Even higher densities could be achieved by bonding 
multiple devices in a single package either by the chip 
or equipment manufacturer, says Aoyama. But he 
says that significant demand for such packages 
awaits far higher yields and reliability, or better char- 
acterization at wafer probe. 

At Hitachi and Matsushita Electric Industrial Co., 
plastic packages predominate. Hitachi offers 256-K 
DRAMSs in 18-pin rectangular plastic leaded chip carri- 
ers, says Gen Murakami, senior engineer in the IC 
Package Development Department at the company’s 
Musashi Works. But for 1-Mb chips, he says, the pack- 
age of choice will be a 20-pin SOIC with J-shaped leads 
for surface mounting and 26-pin body dimensions. 

Hitachi’s digital components started primarily as 
DIPs with 100-mil pin spacing, but many now come in 
shrink DIPs with 70-mil spacing. Other devices that 
were formerly packaged in 600-mil-wide DIPs are now 
packaged in skinny DIPs, which are only half as wide. 
Hitachi uses zigzag in-line packages for some linear 
components. 

Matsushita’s flatpacks use a pin spacing of 0.78 
mm. A Matsushita spokesman says the trend is to use 
multilayer-circuit-board technology rather than higher-cost ce- 
ramic packaging for PGAs. But the problem of large size 
remains. 


THE MOVE TO TAB 


NEC Corp. claims to be the only company selling standard 
gate arrays in plastic pin grid arrays. PGAs with 72 and 132 
pins are now available, and a 208-pin package will appear by 
the end of the year. Plastic PGAs cost about 30% more than 
flatpacks, but are still cheaper than their ceramic counter- 
parts, which cost about twice as much as flatpacks. The pack- 
ages hold two separate series of CMOS gate arrays with 
internal gate propagation delays of 2.0 and 1.4 ns in sizes up 
to 20,000 gates. 

Hitachi’s Murakami says the demands for smaller packages 
will dictate the move from flatpacks to TAB. Chip-on-board 
suffers from the same problems as multiple chip packages 
and appears to be used mainly for special applications, includ- 
ing watches and program cartridges for personal computers. 
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THE WIDE RANGE OF JAPANESE IC-PACKAGES 
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It is sometimes used to squeeze a chip or two onto a small 
subassembly board with surface-mounted devices, but it is 
avoided when possible. 

Hiroaki Fujimoto of Matsushita’s Advanced Device Labora- 
tory agrees that TAB will increase in the future. He says wire 
bonding is cheaper for 60-lead chips; but as the number of 
leads exceeds 100, TAB becomes cheaper and faster—and 
clearly smaller. Even so, Matsushita is using a 64-lead TAB 


for a thermal-head driver because the 0.12:mm pitch required 


is finer than is possible with wire bonding. Similar technology 
is also appropriate for display drivers. 

One problem with TAB is the need for bumped chips, 
which requires additional IC processing. Matsushita has de- 
veloped a process that makes it possible to use regular 
chips by bumping the leads of the pattern on tape (Fig. 2). 
Matsushita can then bond only the electrically good chips, 
and no chip price premium is incurred. For assembly manu- 
facturers, this also solves the problem of chip makers’ un- 
willingness to bump chips for them. U.S. producers of tape 
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on the functional IC’s flexible substrate to pads on the 
board. Functional ICs are available for the color pro- 
cessing, luminance processing, and audio FM circuits 
common to many VCRs. 

Sony Corp. uses varied fabrication techniques for its 
products. For 8mm camcorder signal circuits, Sony 
attaches flatpacks on the back of the board with adhe- 
sive. For the top, cream solder and infrared reflow are 
used. Sony uses a laser system on large boards with 
only one or two flatpacks to eliminate heating pro- 
duced by reflow soldering. The problem, though, is 
amortizing the cost of the laser-soldering system. 

Sony relies on a mix of modules and functional ICs 
because the same circuits are needed in many prod- 
ucts, and there is economy of scale in the modules. 
Hybrid-like modules account for about 10% of its total 
linear ICs, but only about 25% of them are true hy- 
brids. Some modules are combinations of pe-board and 
hybrid IC techniques. 

A camera video signal IC made with thick-film tech- 
nology on ceramic, for example, incorporates two 
wire-bonded signal ICs, an SOIC, and Minimold tran- 
sistors soldered in place. A video part on ceramic has 
about 80 components, including a flatpack IC, in an 
area about 25 by 25 mm. Sony uses a vapor-phase 
system to reflow-solder both sides at once. 

Some of the modules hold polymer thick-film resis- 
tors that are printed directly on glass-epoxy printed- 
circuit boards. The resistors’ accuracy of initial value 
and drift are not so good as for the same type printed 
on ceramic substrates, but they are adequate for 
many products. 


LOTS OF LAYERS 


Japanese computer packagers are just as clever 
when it comes to high-density high-speed systems. A 
remarkable example of surface mounting in profes- 
sional equipment is Hitachi’s M-68X computer, in 
which 419-by-280-mm logic boards hold 72 LSI flat- 
packs—either bipolar gate arrays or memory modules 
(Fig. 4). The polyimide-glass boards have a total of 20 
layers of interconnections: two surface layers, eight 
signal layers, and 10 power and ground layers. 

Perhaps most remarkable is the design of the sur- 
face layers, says Fumiyuki Kobayashi, senior comput- 
er-development engineer at Hitachi’s Kanagawa 
Works’in Hadano City. Kobayashi says the design 
makes it possible to cut pc-board traces and add 
jumpers should field changes be necessary. Despite 
the large scale, the boards are a product of extreme 
precision—through-hole pitch is a mere 50 mils. Traces 
on the board have a center-to-center pitch of 10 mils 
(actual trace width is 4 mils, spacing is 6 mils). 

Each board typically has 100,000 gates, which ne- 
cessitates a large number of input/output connec- 
tions. There are four main connectors with four groups of 
260 pins each to plug into the motherboard. There are also 
eight cable connectors with two rows of 48 pins—a total of 
768, of which 448 are signal pins. The connector pins are 
pitched at a tight 50 mils. 

Hitachi houses the 2,000- and 5,000-gate arrays in 22-mm? 
ceramic flatpacks. These are emitter-coupled-logic chips and 
have 160 leads—40 on each side—with a pitch of only 20 mils. 
Hitachi chose flatpacks rather than the more standard 100-mil- 
pitched PGAs for smaller size. 

Cache-memory modules are in 29-by-39-mm ceramic flat- 
packs with two rows of 48 leads pitched at 30 mils. Modules 
have eight ECL SRAMs on one side and one LSI chip on the 
reverse. Chips are either 16-K types with 12-ns access times 
or 4-K types with 4.5-ns access times. Also on the board are 
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2. BUMPED-TAB. A bumped film-carrier tape allows the use of standard chips in 
tape automated bonding. Matsushita’s method transfers gold bumps on a glass 
substrate to the inner leads of a tape pattern. 





groups of 82 thick-film terminating resistors in flatpacks 
with 40 pins, 20 on a side, with 20-mil pin pitch. Two resistor 
packs can be used at each LSI-chip position. 

The total number of pins on these boards approaches 
20,000. Laser reflow soldering using proprietary equipment 
makes the connections—all of which must be good. Both elec- 
trical and visual checks of these boards are performed for 
quality assurance. 

Hitachi’s supercomputers use an earlier version of the same 
type of board, with control logic on the front and vector 
registers mounted on the back for almost zero propagation 
delay in the connections between these two functions. 

For I/O, Hitachi uses the same size board but more conven- 
tional fabrication techniques to attain the very high density of 
eight channels per board. Each channel has its own controller 
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inserted in zero-insertion-force sockets 
and studs from liquid-cooling modules 
contacting individual flipped-TAB carriers 
for efficient“ heat removal. 

Hybrid technology is widely used in Ja- 
pan. Recent estimates from the Electronic 
Industry Association of Japan place the 
merchant market at about 100 billion yen, 
or $470 million. If the captive hybrid out- 
put is taken into account, the total value 
hits about 300 billion yen. Unlike their 
U.S. counterparts, Japanese hybrids are 
practically all consumer types, and most 
are soldered rather than wire-bonded. Ma- 
jor Japanese markets for hybrids are in 
VCRs, color TVs, and in automobile elec- 
tronic modules for thick-film circuits and 
telecommunications and thermal print- 
heads for thin-film circuits. 

Toshiba uses its hybrids for a wide 
range of applications. Many leaders in 
hybrid fabrication, on the other hand, 
owe their large volume to concentrating 
on a narrow range of products. Hitachi 
and NEC, for example, use hybrids 
mainly in their large computers. Tokyo 
Sanyo Electric Co. uses a patented pro- 
cess featuring an aluminite insulating 
film on aluminum to build power ampli- 
fiers, and Sanken Electric Co. concen- 
trates on power-amp and power-supply 
series regulator modules. 

One type of hybrid popular at Toshiba 
is the multichip-on-ceramic type, which 
Kyocera Corp. characterizes as hampered 
by chip yield and reliability problems. To- 
shiba sets up its lines on the assumption 
that rework will be needed. Initial yield 
after wire bonding is typically on the or- 
der of 70% to 80%. But extensive rework 
is not usually required—yield after 
changing one chip is more than 95%, and 
it is uncommon to have to change more 
than two chips. | 

Toshiba uses these hybrids for a vari- 
ety of applications, including read-only- 
memory and RAM modules, circuit mod- 
ules for medical equipment, in communi- 
cations equipment, and even as logic and 
drive circuits built into the thermal heads that print tickets in 
subway and railway vending machines. , 

Hermetically sealed inert gas provides higher reliability 
than plastic-encapsulated packages, and compact configura- 
tion provides better performance. The thermal heads with 
serial-to-parallel conversion and drivers built into the same 
package permit a head with hundreds of elements to be driven 
by about 10 external connections. Chip count in early thermal 
heads neared 20, but the latest design requires only 11 chips. 
Manufacturers tend to redesign these hybrids every two or 
three years because higher-density ICs keep appearing. 


FABRICATING COMPONENTS ON BOARD 


More innovative are methods that use laser beams to fabri- 
cate resistors and conductors on pe boards. These techniques 
could be especially suited to producing low production runs of 
custom boards with a computer-aided-design and -manufactur- 
ing driven system. 

Resistor fabrication involves the application of a resin 
paste on a resin pe board and then carbonizing the cured 
paste with a laser of the type usually used for trimming 
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5. SUPER SUBSTRATE. The NEC supercomputer has a multilayer structure for mounting 
arrays of tape-automated-bonded chips. The substrate (below), a composite of ceramic and 
polyimide, has 12 power planes in the ceramic and five wiring levels in the polyimide. 





resistors. The resistance value can be monitored during the 
process to set it close to design value. Researchers have 
used this technology in a headphone stereo system to ex- 
perimentally fabricate 36 resistors, with values ranging 
from 47 © to 390 kQ. 

A conductor-fabrication method is even newer and has not 
been tested extensively yet. Starting material is an organic 
resin containing dispersed copper particles. During conductor 
fabrication, a portion of the resin undergoes thermal decompo- 
sition and the copper particles are brazed to form a conductive 
line about 0.12 to 0.14 mm wide. Resistivity of the lines is 
lower than that of silver-palladium thick-film pastes normally 
used for hybrid circuits. 

Toshiba makes commercial solid-state relays on a 0.150- 
mm resin film insulator applied to an aluminum substrate, 
which offers good heat conductivity. Laser trimming im- 
proves the precision of the thick-film resistors. In addition, 
copper-paste resistors are nickel plated and solder coated 
for lower resistance and improved reliability. An experimen- 
tal watt-hour meter fabricated on an enameled steel sheet 
forms part of the unit’s case. CO 
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ing major yield-loss mechanisms. 

The new system features work-site 
data-management capability that signifi- 
cantly reduces the intensive labor associ- 
ated with defect reduction. Process engi- 
neers interact with the Lithomap’s com- 
puter system, interpreting and analyzing 
the data output. The system stores up to 
1,000 data sets of defect data, which can 
be retrieved or analyzed easily. Report- 
formatted outputs such as statistical ta- 
bles, wafer maps, histograms, and, in par- 
ticular, graphical expressions of yield 
models significantly reduce the effort of 
sustaining a comprehensive defect-reduc- 
tion program. 

The DM20 defect-measurement option 
works by detecting process-induced fail- 
ures in electrical test structures. These 
structures are patterned onto a thin 
film, forming an array of conductive 
lines and spaces on test wafers. The 
electrical integrity of each structure is 
determined by probing for shorts, 
opens, and leakage. 

The prober takes about 20 minutes to 
test 240 test structures patterned onto 
each wafer. Defects are detected when 
the parametric values measured during 
the test lie outside the acceptable limits 
and meet a failure criterion. 

The degree to which the system can correctly assess de- 
fect density depends on the quality of the information ob- 
tained from the test structures. Test-structure design, lay- 
out, test conditions, and pass/fail criteria are of particular 
importance. In addition to its products, Prometrix provides 
the expertise that is necessary to ensure a successful de- 
fect-reduction program. 

A major cause of defects is process equipment, Bane 
points out. In fact, early tests with the DM20 on a custom- 
er’s test wafers indicated that a particular piece of process 
equipment was the main defect contributor because the 
equipment introduced particulate contamination during 
processing. 


THE BIG CLEANUP 


Historically, IC manufacturers were left to remove con- 
taminating particulates from process equipment after use. 
Processing engineers want to change that by enforcing 
stricter defect-density specifications on process equipment. 
To that end, the equipment must meet and maintain defect- 
density specifications that are lower than those that used to 
be acceptable. 

Currently, most suppliers of IC-processing equipment do 
not supply defect specifications on their equipment, and no 
standards for defect measurement exist. Clearly, this will not 
be acceptable for future very large-scale-integration devices; a 
machine such as the DM20, which accurately measures defect 
density associated with fabrication equipment, will be a re- 
quired analytical instrument for both IC manufacturer and 
process-equipment vendor. 

Defects generally show up as either opens or shorts in the 
patterned film. A combination comb and interdigitated serpen- 
tine, or meander, thin-film pattern on the test wafer is used to 
sense the two types of defects. The combs (Fig. 2) are sensi- 
tive to shorts, and the serpentine detects opens or breaks in 
the conductive pattern. 

An assortment of optical targets is also placed on the test 
chip to facilitate postelectrical optical inspection. This optical 
inspection can help determine the exact origin of a defect. 
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2.SHORTS AND OPENS. Wafer test struc- 
tures consist of combs, which are sensitive to 
shorts, and interdigitated serpentine pat- 
terns, which detect opens in the pattern. 


Test structures can be designed to be 
sensitive to other types of process-in- 
duced failures. Additional failure mecha- 
nisms that these electrical test structures 
can monitor are junction leakage or pipes, 
open contact strings, and leakage through 
dielectric layers. By establishing a rela- 
tionship between test-structure yield and 
product yield, a comprehensive yield bud- 
get can be developed. 

A proper budget establishes the defect 
density required to achieve a specific die- 
yield goal. Each critical process step’s de- 
fect density is measured, and a reduction 
goal is assigned. The DM20 helps the pro- - 
cess engineer achieve this defect reduc- 
tion by providing a complete environment 
to gather and analyze split-run experi- 
ments efficiently. This characteristic of 
the system permits the engineer to con- 
centrate on fixing the defect. 

Achieving a good correlation between 
test-structure yield and product yield re- 
quires that test wafers be generated at 
each process module or masking step. 
The structures must also be sensitive to 
most of the product-failure mechanisms. 

Prometrix believes that a successful 
yield-improvement methodology can be 
maintained by targeting these modules in 
terms of defect density versus a particular piece of equip- 
ment, or in terms of a slightly different process, different 
feature sizes, load position, cleaning frequency for the process 
equipment, and overall defect density over time. 

The Prometrix LM20 defect system permits chip producers 
to collect and interpret enormous amounts of test-structure 
yield data quickly. Judicious use of this information will per- 
mit IC manufacturers to improve the profit margins on their 
chips by increasing die yields. Yield models can be used in a 
production mode in order to detect excursions from the norm 
by monitoring the defect density over time for a particular 
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TITANIUM 
TUNGSTEN 
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3.PARTICLE PERCENTAGE. In a breakdown of defect sources 
(shorts) in a three-level metal structure placed over thermal oxide, the 
percentage of lithography defects turns out to be small. Contaminant 
particles introduced by processing predominate. 
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Design for faster system performance 


with new IMPACT 8-bit-slice 


processor from Texas Instruments. 


@ Outstanding speed, low power, and ® Cost-effective digital control is @ Dramatic savings in system power 
flexibility of TI’s advanced 74AS888 provided by TI's single-chip, high- are achieved using Tl’s new CMOS 
processor boost system throughput speed TMS32010 signal processor THCT1010 multiplier/accumulator 
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delivers 51% greater throughput. 
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(1.5 W, 46 ns) 
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POWER DISSIPATION PER 8 BITS (W) — Requires two (2) Am2903A 


Impressive speed/power performance is possible by using TI’s new 74AS888 processors. 
0.8-ns internal-gate switching and 100-~W internal-gate power dissipation contribute to 
the 51% speed improvement of the 74AS888-1 as measured by instruction-to-output 
delay. Power is reduced by 60%. The unique IMPACT (Implanted Advanced Composed 
Technology) process developed by TI is used to fabricate the 74AS888 processors. 
IMPACT techniques include oxide isolation and composed reticles to achieve 2-micron 
geometries essential to the development of advanced VLSI products. 


Flexible instructions 


for complex math 
Fixed instruction sets limit the kind of 





operations a microprocessor can be pro- 


grammed to do. But you program the 
74AS888 using a comprehensive set of 
microinstructions — 13 arithmetic and 
logic functions, 8 single- and double- 
length conditional shifts for magnitude 
scaling, and a wide range of bit-, byte-, 
and word-manipulation instructions. 
With TI’s 74AS888 you can tailor an 
instruction set precisely to your ap- 
plication. Use any software. Use any 
word length in 8-bit increments. Even 
emulate any known wP instruction set, 
achieving substantial improvements in 
system throughput. 


High-speed 74AS890 
microcontroller supports 
symmetrical pipelining 

Microcoded instructions are stored sep- 
arately from main memory, generally in 
a high-speed PROM or static RAM. 
Handling the sequencing and batching 
operations between this storage space 


and the 74AS888 is TI’s high-speed 





74AS890. It is a 14-bit microinstruc- 
tion controller that can address up to 
16K of control-store memory. The 
74AS890 can also serve as a powerful, 
stand-alone sequential controller. 

The 74AS890 can perform 16-way 
branch operations, realtime interrupts, 
and nondestructive reads of a nine- 
word-deep stack. Two 14-bit counters 
can be used for nested-loop operations. 
The maximum clock-to-output delay of 
42 ns for the 74AS890-1 balances the 
memory microcycle timing with the 
74AS888-1 data-execution timing cycle. 


Space-saving, 
economical packages 
Now available from TI distributors in a 
68-pin ceramic grid array, the 74AS888 
and 74AS890 will soon be available in 
a 68-pin plastic leaded chip carrier. 
Both packages are offered at the same 
price. Military versions will be avail- 
able in leadless ceramic chip carriers. 
The price of the 74AS888-1 is 
$166.00 and that for the 74AS890-1 is 
$87.00, in 100-piece quantities each. 
The price will decrease according to 
high-volume purchase commitments. 












































TI’s single-chip 
SPs with 200-ns 
cycle time: Low- 


cost solution to 
high-speed control. 


An extremely effective alternative 
for improving system performance is 
TI’s TMS32010 Digital Signal Pro- 
cessor, which can be applied in 
high-speed-controller applications 
where digital control replaces analog 
servo-loop processing. Having a 
high degree of integration and an 
outstanding combination of features, 
the TMS32010 is very cost-effective 
(1) as an application-specific con- 
troller in existing bit-slice designs or 
(2) as a stand-alone controller 
handling the multiple functions 
often required by a single application. 

For example, the TMS32010 
could enable an industrial robot to 
perform mechanical operations 
through digital/servo-loop computa- 
tions, to synthesize and recognize 
speech, and to sense objects with 
radar or optical intelligence. 

Having a 200-ns instruction cy- 
cle, the TMS32010 gives you the 
flexibility of a high-speed controller 
and the numerical capability of an 
array processor in a single 40-pin 
DIP. The TMS32010 contains on- 
chip data RAM, on-chip program 
ROM, a 32-bit ALU/accumulator, a 
16 X 16-bit parallel multiplier, and 
a barrel shifter. 

Seven TMS32010 Application 
Notes, including one entitled Con- 
trol System Compensation and Imple- 
mentation, are available. For the set, 
send us the coupon from page 4. 


Extensive support 
Third-party development support is in 
place and ready to help you with your 
implementation of 74AS888 bit-slice 
systems designs. 

If you have questions, a call to (214) 
995-4720 puts you in touch with TI’s 
applications support group. Your near- 
est TI Regional Technology Center can 
also answer your questions and tell you 
about future 74AS888 training courses. 

For more information on the 
74AS888 and 74AS890, clip and com- 
plete the coupon on page 4. Hf 
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TECHNOLOGY TO WATCH 


70-BIT PROCESSOR CHIP WILL 


DO COMPLEX DECISION MAKING 





THOMSON-CSF TAKES NEW TACK TO MANAGE HUGE VIRTUAL MEMORY 







omputer-aided decision making is coming fast. 
Many new applications will rely on this tool—ev- 
erything from artificial intelligence and expert-sys- 
tems to computer-aided design and military com- 
mand and control—and it will require large num- 
bers of stored information models rather than computed ones. 
Consequently, the next generation of computers will need 
sophisticated memory-addressing capabilities to ensure data 
consistency and protection for large quantities of valuable and 
confidential data. This could require a computer with a radi- 
cally different design. 

At least executives at France’s giant Thomson-CSF con- 
glomerate think so. They say the computer industry will have 
to abandon standard-architecture microprocessors and find a 
different solution by the early 1990s, the time when they 
expect such applications to begin showing up. Because of this 
scenario, Thomson is hard at work on one new solution, a 
project that the company has codenamed SCQM [Electronics, 
Nov. 4, 1985, p. 20]. 

SCQM’s goal is to develop an object-oriented and capabili- 
ty-based processor that can access a large distributed virtu- 
al-memory space. This space is made up of objects, each 
identified by a unique name—48 bits of a 70-bit virtual 
address. Data, in the form of 4-byte-wide words, is accessed 
with these 70-bit addresses, which result from the concat- 
enation of the 48-bit object name and a 22-bit offset address 
within the object. 

“The virtual addresses are more like a social security num- 
ber than an address for a given set of data. Once one is 
assigned, it is never reused,” says Jacques Leroudier, the 
project's team leader. The 48-bit names are large enough to 
create new names at a high rate for many years; objects, once 
created, can retain their unique name for the life of the 
system. 

The virtual-memory space provides the computer user with 
a single-level memory scheme that hides the usual memory 
hierarchy of main-memory and mass-storage devices. Such 
schemes replace both memory-management and file-storage 
systems of standard computers. 

The objects are like the drawers of a filing cabinet, where 
each drawer is strictly classified and individually locked. 
When creating an object, a user of the SCQM system is simul- 
taneously creating an unforgeable key that holds the unique 
object name. Such a key is usually referred to as a capability. 

The owner can duplicate the key to give it to other users, 
either as a whole or with certain access rights withheld. Any 
user who has a copy of the key can access the object and 
carry out operations that correspond to the access rights 
assigned to his or her version of the key. So the use of an 
object is dependent upon having the necessary key endowed 
with the appropriate access rights. 

SCQM objects are coherent by function. If, for example, an 
object is designated as a mailbox, it is impossible to use it to 
do mathematical calculations. ; 

Power is furnished by a reduced-instruction-set-computer 
(RISC) central processing unit (Fig. 1). Thomson is develop- 
ing six other chips to support the CPU: a cache-memory 
module chip, a main-memory controller chip, and a system- 
bus-interface that includes four chips—a cache directory, a 
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bus arbiter, a bus monitor, and a controller. 

The prototype versions of these seven chips are being made 
in a 1.2-um CMOS technology with three interconnection levels 
(one polysilicon, two metal) and a propagation delay of 0.5 ns. 
The chips are designed to dissipate a maximum of 3 W each 
and feature a packing density of 1 million transistors per 
Square centimeter. They will be mounted in packages with up 
to 256 pins. In an effort to optimize performance, the produc- 
tion versions will be made with 0.8-~m technology to keep 
chip sizes to a maximum of 50 mm”. 


CLUSTERED ARCHITECTURE 


The overall SCQM architecture is composed of clusters con- 
sisting of at least one CPU card, an input/output processor 
card, and a number of memory modules all connected to the 
SCQM system bus (Fig. 2). A peripheral bus connects peripher- 
als to the I/O processor cards and provides the gateway to 
the intercluster communication network. In Thomson’s proto- 
type, the peripheral-bus function will be executed by a VME- 
bus. Because the peripheral bus connects to the SCQM by way 
of an adapter, other standards, such as Multibus II or Future- 
bus, can be substituted easily. 

A cluster can be a multiprocessor containing up to 16 
CPUs. Distributed systems can be built by interconnecting 
the clusters through a network. Accessing information from 
anywhere within an SCQM network is completely transpar- 
ent for the user because the same 70-bit virtual object ad- 


1. ALL ABOARD. The CPU board of Thomson-CSF’s SCQM architec- 
ture contains the 70-bit SCQM microprocessor chip, microcode mem- 
ory, cache memory, and an optional floating-point coprocessor. 
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THE DRIVE TO HEAD OFF 
A CRISIS IN TEST SOFTWARE 


FOCUS IS ON STANDARDS, AUTOMATED GENERATION, OFF-LINE DEBUGGING 


by Alexander Wolfe 












anufacturers of automated test equipment face a 
software crisis—they are struggling to keep up 
with the demand for the programs needed to test 
today’s complex very large-scale integrated cir- 
. cuits. As the testing job gets tougher, the soft- 
ware takes longer to develop. That’s why speeding up the 
software development cycle is the only way to effectively 
stave off this predicament. 7 

So ATE makers have launched a multifaceted drive to im- 
prove productivity in writing software. They realize they are 
pursuing a moving target, as complete systems on a chip, 
which are becoming available as the Department of Defense’s 
Very High-Speed Integrated Circuits program moves forward, 
will only increase the gap between test performance and need. 

ATE makers and users will reap important savings from 
increased productivity. Test systems for today’s dense VLSI 
chips not only involve a substantial capital outlay, but the cost 
of programming and maintaining such a system over its use- 
ful lifetime adds up fast. According to Teradyne Inc., an 
automated-test-equipment manufacturer, the total can easily 
run 3 to 10 times the initial purchase price. 

Makers of ATE are focusing on the software problem by 
adopting three approaches: test-software standards, automat- 
ed generation of software, and an integrated approach to 
developing test software. All three will come into focus next 
week at the International Test Conference in Philadelphia. 

One suggested solution to the crisis comes from Hewlett- 
Packard Co. in its call for a common language for the inter- 
change of test data. Until now, it has been difficult to tie 
together the data from disparate machines without a lot of 
custom software to handle the machines’ differences. “There 
hasn’t been a common way that anybody could create data 
from testers of all different kinds of manufacturers and get 
data into data bases that can do analysis,” says Reed I. 
White, manager of HP’s TC-10 tester data-collection project. 

To solve this problem, HP has developed the Data Trans- 
port Standard. “What we’ve attempted to do is come up with 
a standardized means for moving data so that any application 
can create data [and] any other application can interpret it,” 
says White. The Data Transport Standard could be the first 
attempt at such standardization, he says. 

To date, the Data Transport Standard has been offered 
only informally. The test conference paper will mark the 
language’s public introduction. As a language for transmit- 
ting data between pieces of test equipment, it is unlike 
standard computer-programming languages. Standard lan- 
guages are geared to listing instructions, whereas data lan- 
guages are optimized for representing data. Because the 
Data Transport Standard is geared for communicating data 
between different machines, it is formulated as a general- 
purpose data language. 

The Data Transport Standard was implemented through a 
two-level scheme that was designed to make it compatible 
with the International Organization for Standardization’s sev- 
en-layer model for open-systems interconnection. It corre- 
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sponds to the sixth layer of the interconnection model. 

Higher up, at OSI layer 7, is the Test Result Standard. This 
standard, which accompanies the Data Transport Standard, 
nails down the specifics of how the records will actually travel 
between computers, including how the records should be se- 
quenced and what the various fields should contain. Test 
Result Standard software is designed to handle communica- 
tions problems such as link failure and program aborts with- 
out damaging the data. The Test Result and Data Transport 
standards can work with any type of hardware bus or data- 
communications link, notes White. 

In the Data Transport Standard, words are transmitted in 
groups, known as data-transport records. These are variable- 
length flexible records consisting of a header that identifies 
message type, and a number of data words. Data is sent in 
bundles of up to 2,000 bytes. The records can be converted to 
a number of different styles as needed—binary or ASCII, for 
example—for use on different types of equipment. 

The Test Result Standard also defines records for carrying 
the kind of information contained in wafer maps used during 
the semiconductor-fabrication process. (Semiconductor manu- 
facturers would constitute a large market for equipment us- 
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WHY THE JAPANESE ARE PARING 
CHIP-MAKING PLANS IN THE U.S. 


DISAPPEARING PROFITS SLOW AMERICAN EXPANSION 


by Michael Berger 











































































ance, says Matsumura. But he admits 
this strategy does not address the 
broader problem: how to cope with the 
effects of a changing industry in which 
their increased market share makes Jap- 


sures from the U.S. to invest further in 
U.S. production are increasing because 
of the trade deficit. NEC is even think- 
ing about importing its U.S.-made chips 
to reduce its ‘“in-company” trade imbal- 









he “American strategy” that 

Japanese semiconductor mak- 

ers adopted to blunt U.S. pro- 

tectionist sentiment is in trou- 

ble. Originally, the Japanese 
planned to shift up to 50% of their total 
production to subsidiary plants in the 
U.S. But when the American semicon- 
ductor market took a nose dive, Japa- 
nese chip makers started revising down- 
ward their game plans. 

With the chip market still not signal- 
ing any strong upturn, especially in the 
Japanese-dominated memory business, 
the Japanese chip companies are scaling 
back or delaying their expansion of U.S. 
facilities. Some industry observers think 
this is a short-sighted strategy that 
could ultimately backfire, just as it did 
for U.S. companies in the late 1970s. 
U.S. chip vendors are doing the same 
thing in Japan: plans to build chip plants 
are on hold. 

Sales of Japanese semiconductors in 
the U.S. market, which totaled more 
than $1.8 billion last year ($1.5 billion in 
exports, $333 million in sales by U.S. 
subsidiaries), will probably be down by 
an average of 30% in 1985, predict Japa- 
nese semiconductor executives. “We’re 
suffering even more than the Americans 
because Japanese makers are so heavily 
involved in the memory market,” claims 
NEC Corp. senior vice president and di- 
rector Tomihiro Matsumura. 
PLUMMETING PRICES. NEC, he says, is 
not as exposed as its rivals—about 327% 
of NEC’s total semiconductor output is 
in memory, versus close to 45% for Fu- 
jitsu Ltd. and Hitachi Ltd., Matsumura 
says. Even so, NEC’s chip sales, like 
those of all other major Japanese mak- 
ers, will decline in 1985 from 1984. The 
Japanese control more than a 90% share 
of the world market for 256-K dynamic 
random-access memories, but that’s 90% 
of a disaster, say analysts. The average 
price of a 256-K DRAM was $18.79 in 
Japan last year; this month, it’s $1.53, 
and heading lower. 

The dilemma for the Japanese is that 
while the market slump continues, pres- 
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FAULT TOLERANCE BEGINS TO 
LURCH INTO THE MAINSTREAM 


by Craig D. Rose 





BUT ONLY TWO PLAYERS ARE BRINGING PRODUCTS TO MARKET 


BOSTON 
he demand for less downtime 
in nearly all applications is 
moving fault tolerance from 
niche status to the main- 
stream. Yet despite the likeli- 
hood that demand for fault tolerance 
will become nearly universal, most large 
computer companies have not entered 
the market for fault-tolerant systems, 
and many smaller ones have had rough 
going in pursuit of it. 

At present, just two companies share 
nearly the entire fault-tolerant-systems 
market (chart). But the competition will 
soon diversify. Perhaps most important, 
IBM Corp. has launched full-scale mar- 
keting efforts for a fault-tolerant sys- 
tem, albeit one made by another compa- 
ny. Several smaller companies are final- 
ly ready to move long-delayed products 


out the door. At the same time, market 


forces are prodding companies offering 
fault-tolerant features into new areas. 
Fault-tolerant machines, which can 
keep running even when major compo- 
nents crash, promise extremely high 
availability by ensuring that downtime 
is rare. The two different approaches to 


fault tolerance are exemplified in the 


machines from the industry leaders. 
Tandem Computers Inc.’s units use com- 
plex system software to shift functions 
and data among hardware 
elements, whereas those 
from Stratus Computer 
Inc. rely strictly on dupli- 
cated hardware. 

The new lure for enter- 
ing the business, which to 
this point has consisted 
largely of sales to broker- 
age and financial institu- 
tions, is the expectation 
that fault tolerance will 
find broad new applica- 
tions, particularly in com- 
puter-integrated manufac- 
turing. The thinking is that 
aS computers assume more 
vital roles, the need to min- 
imize downtime to control 
costs will become crucial. 

CIM is particularly ap- 
pealing for two reasons. 
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CHANGE. Stratus president Foster eyes the 
computer-integrated-manufacturing market. 


One is that downtime on production 
lines can cost many thousands of dol- 
lars. The other is that the growing ac- 
ceptance of General Motors Corp.’s 
Manufacturing Automation Protocol 
(MAP) factory-automation standards 
[Electronics, Nov. 4, 1985, p. 55] could 
accelerate implementation of integrated 
factory systems. The CIM market, 
which has no established leaders, is also 
more accessible to the newer makers of 
fault-tolerant computers. 

To succeed in CIM, fault-tolerant-com- 
puter makers must increase the empha- 


TWO COMPANIES DOMINATE FAULT-TOLERANT SYSTEMS 








sis on networking and communications, 
says Gerald Held, director of strategic 
planning at Tandem, Cupertino, Calif. In 
addition, the ability to size systems and 
expand them over a broad range is a big 
plus on the factory floor. Tandem be- 
lieves the expandability of its systems 
will help it erack this market. 

Stratus Computer is also eyeing the 
emerging CIM market. The Natick, 
Mass., company has embarked on a ma- 
jor effort to increase the number of 
manufacturing packages it offers. This 
effort incluces working with software 
companies to develop products for in- 
dustrial production and for implement- 
ing MAP. “Manufacturing organizations 
are becoming aware of the need for 
fault-tolerant systems,” says Stratus 
president William Foster. 

Despite the attractions of the factory 
market, fault-tolerant-systems compa- 
nies could find selling to manufacturers 
a very different experience. Foster says 
that news moves quickly in the financial 
community; making a sale to one broker 
opens the door to others. From Stratus’s 
standpoint, 11-year-old Tandem had al- 
ready established a base in that busi- 
ness when Stratus entered. But manuv- 
facturing is a virgin market and, Foster 
says, much more diffuse. 

What may give all the fault-tolerant- 
computer makers a boost 
is the appearance of IBM. 
Big Blue entered the mar- 
ket earlier this year 
through an arrangement 
under which it buys and 
then repackages Stratus 
machines. The IBM ma- 
chines, dubbed System 88, 
were sold originally on a 
limited basis, but the com- 
pany recently announced 
a full-scale marketing ef- 
fort under which it will 
sell the system nationally. 
Stratus projects that sales 
to IBM will account for 
40% of its volume by 1988. 

But the IBM connection 
could be a_ two-edged 
sword for Stratus, putting 
pressure on it to divert 
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components. “The problem in manufac- 
turing analog circuits is that they are 
very sensitive to component variation,” 
says McGregor. “With this package, de- 
signers can explore the effects of ran- 
domly varying components within cer- 
tain tolerance ranges. These packages 
have been around for a while, but for 
use on mainframes. And they required 
you to be an expert user, so they 
weren't used. This is the first package 
that is actually easy enough to use.” 
Such attention to detail and an innova- 
tive concept have already attracted the 
interest of large work-station vendors to 
the 50-employee company. In mid-Octo- 
ber, Analog Design Tools announced an 
agreement with HP under which HP’s 
direct sales force would market Analog 
Workbench software for the HP 9000 
Series 300 engineering work stations. It 
was one of four third-party software 


delicate analog circuits with different | BOTTOM LINES 











‘They're addressing 
a powerful new sector 
of the market’ 


Pe 
packages—and the only analog pack- 
age—that HP selected. Miller adds that 
major Japanese chip companies, includ 
ing Fujitsu, Matsushita, and NEC, have 
purchased Workbench products. 

Digital Equipment Corp. is also “very 
interested” in the product for its Micro- 
Vax II work station, according to mar- — 
keting vice president Michael Carroll. | Mic 
Carroll says DEC has also been “in ini- | velo 
tial discussions with IBM [Corp.}’ for its | 
upcoming work-station product line. : 

NOT WORRIED. Daisy Systems Inc. and | ing. TI 
Valid Logic Systems Inc., the two larg- | softwa: 
est digital-CAE vendors, recently an- 9000, 
nounced plans to market analog soft- | for wol 
ware as well. But Analog Design Tools | opme 
isn’t too concerned. “Companies like | an 
Daisy and Valid have a large digital | 
base and are only addressing their de- | 
signers’ peripheral analog needs,” | gp 
McGregor says. “However, since we are | * 
completely focused on the analog mar- | 
ket, we have a good year’s jump on | 
them in terms of technology.” Although | 
Analog Design Tools considers Daisy a 
competitor, Dataquest’s Spadarella says 
it is possible that the company may 
eventually want to connect with whatev- | 
er Daisy offers. | 

“If they’re porting their software to 
the popular platform work stations 
[such as Sun, Apollo, and MicroVax], 
they’re addressing a very powerful new 
sector of the market. It’s a sure-win 
thing,” according to Bob Olton, manag- 
ing analyst at Gnostic Concepts Inc., 
San Mateo, Calif. “The fact that IBM is | terials. of ( 3 In 
even talking to them means they are | San Diego, for $160 million. The Materi- | digitizers 1 ec 
privileged.” -Denise Caruso | als Group, which produces laminates | and -manufacturin 
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THIS WEEK 
LAST WEEK 
YEAR AGO 

1982 


U.S. ELECTRONICS SHIPMENTS 





U. S. GENERAL ECONOMIC INDICATORS 


A 0.8% drop in shipments of electronic equipment in Sep- 
tember pushed the Electronics Index deeper into its slump. 
The month’s declines brought shipments by the U.S. elec- 
tronics industry down to a level nearly 1% lower than those 
of a year ago. 

Nonetheless, one industry segment—communications 
equipment—managed to show some strength. Shipments in 
this sector rose 4.2% in September, bringing shipments up 
16% above last September’s levels. Unfortunately, the rise 
in communications equipment was canceled out by the 
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August 1985 September 1984 





month’s 5.1% decline in shipments of components. Ship- 
ments in this segment were down 22.8% over the same 
period last year. 

Relief from the doldrums in which the electronics industry 
finds itself is not yet on the horizon. As exhibited by an 
inconsequential rise in leading general economic indicators, 
the overall economy has slipped into a lethargic state. 
Though the U.S. gross national product experienced a gen- 
erous 3.3% rise in the third quarter, the only real strength in 
the economy was in government spending. 
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That is fitting, because Klitzing is a 
practical type who at one point wanted 
to work in industry. That came after he 
studied physics at the Technical Univer- 
sity of Braunschweig and acquired a 
doctoral degree in 1972 at the Universi- 
ty of Wiirzburg. Following research 
work at Oxford University, he qualified 
as a lecturer at Wiirzburg in 1978. 

His career in pure research might 
have ended right then (“I had already 
looked for a position in the industry,” 
he says) had not the German Research 
Society and the Max Planck Society 
initiated a program aimed at advancing 
promising young scientists in their . 
specialties. 

Under a scholarship, Klitzing pursued 
his “dirt effect” investigations. But at 
only 14.6 T, the magnet available at the 
university there was too weak for the 
discovery he made eventually. That 
changed when Klitzing went to work as 
a “guest researcher’ at Grenoble in 
August 1979. In winter 1980, it took him 
only two weeks to carry out his epochal 
measurements. 

Klitzing’s original intent was to study 
the interfaces of MOS FET samples by 


for the ohm could be adopted worldwide 
as early as next year, Ploog says. 

Klitzing carried out the crucial mea- 
surements that led to his discovery at 
the High Magnetic Field Laboratory in 
Grenoble, France, a facility run jointly 
by the Stuttgart Institute and France’s 
Centre National de Recherche Scientifi- 
que. But, as is often the case in the 
history of discoveries, the German phys- 
icist was originally after something oth- 
er than what he found. 

Klitzing wanted to investigate the ex- 
tent to which the electrical characteris- 
tics of semiconductor crystals depend on 
the various factors, including impurities, 
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CUSTOM & SEMICUSTOM VLSI: 
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the ‘dirt effects’ led 
to the discovery 
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that are involved in their fabrication. In 
other words, he was out to shed light on 
what physicists call the “dirt effects” 
related to the impurities in a semicon- 
ductor material. 

What he found, however, was some- 
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thing very different—pronounced hori- | looking into the behavior of electrons EI ios B wa" 
zontal sections in the material’s resis- | under extreme conditions. In a MOS p pig bales ig Cis 
tance curves. These plateaus, he discov- | FET, the electrons are squeezed into a af asf i 
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thin channel right below the surface by 
means of a voltage applied to the gate— 
that is, by an electric field. This field, 
which is arranged perpendicularly to the 
two-dimensional electron “gas,” consid- 
erably restricts the electron motion in 
the channel. 

Klitzing then subjected the electrons 
to a strong magnetic field. This further 
constrained the motion of electrons in 


ered, do not depend on the amount of 
impurities at all; nor do they have any- 
thing to do with the sample’s dimen- 
sions. What Klitzing had hit upon was a 
new elementary phenomenon: the quan- 
tum Hall effect, or, as his colleagues 
call it, the Klitzing effect—one based on 
fundamental constants. 

The tousle-haired, boyish-lookmg 42- 
year-old recalls exactly when he con- 
firmed that the resistance plateaus are 
determined solely by fundamental physi- 
cal constants. “It was on Tuesday, the 
fifth of February 1980, at 2 o’clock in 
the morning,” he says. (The big Greno- 
ble magnet he worked with consumes so 
much power that it can be operated only 
during the night when the other mag- 
nets are shut down.) 

The astounding thing about the dis- 
covery of the quantum Hall effect is 
how little technical equipment was in- 
volved, Klitzing’s colleagues point out. 
Though the breakthrough came only 
with the aid of a strong magnetic field - 
exhibiting 20 Tesla, or 200,000 gauss, 
which is equivalent to about 400,000 
times the earth’s magnetic field, at the 
heart of the experiments were simple 
FET samples a little bigger than com- 
mercial types. 

As Hans Queisser, also a director at 
the Stuttgart Institute, puts it, “One of 
the most exciting developments in phys- 
ics today was carried out: not in those 
expensive, kilometer-long tunnels that 
high-energy physicists use but in the in- 
terior of a crystal.” 
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What makes this improved 
Bond ideal is that you're protected 
by a guaranteed minimum. And if 
the Bond is held to maturity, you'll 
double your money. 
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Hall resistance can 
be independent of 
applied magnetic field 


























the channel, allowing them to travel 
only along tiny circular paths. The sam- 
ples were kept at a temperature of less 
than 4 K to eliminate most of the resis- 
tance to electric conduction. 

The quantum Hall effect showing up 
under these conditions manifests itself 
most drastically in transport quantities 
such as the so-called Hall resistance— 
the ratio of the transverse voltage to 
the current. In a three-dimensional sam- 
ple, the Hall resistance is proportional 
to the applied magnetic field. 

But in a 2-d sample, the resistance 
curve plotted against the field looks 
like a staircase, with the horizontal e . 
part of each step forming the afore- n ‘America. 
mentioned plateau. This means that 
within certain ranges, the Hall resis- 
tance is independent of the applied 
magnetic field. —John Gosch 
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3 TEST SYSTEMS 01 LOCAL-AREA NETWORKS | 


file-server unit. Ordinarily, Microsoft’s 
Networks requires the server to be 
dedicated to network operations, and it 
cannot accommodate a local user. The 
redirector and DOS 3.1 provide strong 
capabilities for third-party vendors, 
Buchanan says. 

He adds that while 3Com has no joint 
development efforts going on with Mi- 
crosoft, the two companies have cooper- 
ated in selling products. 

The 8+ series will be available in Jan- 
uary through 8Com’s dealers. Products 
are sold as single or double modules; 


ehntel is set to announce an in-cir- 
cuit tester that it claims will crack 
the market for low-cost board testers 
wide open. The Zehntel 875 will carry a 


price tag of $85,000—about half that of 


the Zehntel 850 tester, which has similar 
capabilities [Electronics, Oct. 6, 1983, 
p. 254]. 

A key feature of the unit, which will 
be unveiled Nov. 19 at the International 
Test Conference in Philadelphia, is its 
ability to perform extensive analog and 
digital testing, says Koorosh Nazifi, the 
company’s product marketing manager. 
A programmable pattern-sequence gen- 
erator is provided for checking test 
points on boards populated with up to 
012 large-scale and very large-scale ICs. 
A 16-bit analog test module that is pro- 
gram- and language-compatible with the 










$85,000 SYSTEM CHECKS 
512 TEST POINTS | 


the single version will support up to five 
users and the double an essentially un- 
limited number—though the practical 
limit may be 20 or 30, according to the 
company. 

The Share module sells for $550 per 
network server, the Mail module for 
$250, Route for $1,250, and Path, the 
upgrade module, for $500. 3+ Remote 
costs $295 per work station. 


3Com Corp., 1365 Shorebird Way, Moun- 
tain View, Calif. 94043. Phone (415) 961- 
9602 [Circle reader service number 338] 







Zehntel 850 permits six-wire measure- 
ment testing, transistor beta testing, 
parallel RC measurement, and mixed- 
signal testing capability for hybrid de- 
vices such as codecs. An optional ampli- 
fier permits up to 100-V ac stimuli for 
high-voltage equipment. 

Like the other in-circuit test systems 
in the Zehntel 800 series, the 875 is 
based on AT&T’s Unix operating system 
and uses a 32-bit 68010 microprocessor 
with 1 megabyte of memory, expand- 
able to 2 megabytes. A 48-megabyte 
5¥%-in. Winchester disk drive is used for 
mass storage, and a 17'%4-megabyte 
streaming-tape cartridge is used to 
transfer files to other products in the 
800 series. 

“The major advantage that the 850 
still has over the 875 is the [former’s] 





ANALOG, TOO. The low-cost Zehntel 875 tests analog as well as digital ICs. 
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A 5-Mb/s LAN COSTS 








ability to test a greater number of 
nodes—1,024 versus 512,” says Nazifi. 
“This makes the 850 the tester of choice 
for the big manufacturers who use a lot 
of digital devices. But our plan for the 
875 is to get it into smaller shops that 
wouldn’t have considered an in-circuit 
tester before.” 

Zehntel is focusing its marketing ef- 
forts for the 875 on manufacturers that 
produce analog equipment also contain- 
ing digital devices. Analog equipment 
can present even more serious testing 


challenges than digital devices, points 


out Craig Pynn, Zehntel’s vice president 
of marketing. Zehntel’s approach is to 
present the engineer with a test system 
that has a modular architecture—built 
around a general-purpose motherboard 
and the test modules that plug into it. 
Pynn stresses that manufacturers 
with little previous experience with in- 
circuit testers can easily use the 875. A 
standard instructional software package 
called Tester-Aided Instruction is avail- 
able to help users develop hands-on ex- 
perience. In addition, users of popular 
computer-aided-engineering and -design 
systems can automatically create the 
circuit descriptions (input lists) on the 
875 as a first step in test-progra 
generation. | 
Up to four additional terminals for 
off-lme editing and programming can be 
added with an optional serial interface 
package. For users with larger pro- 
gramming loads, the 875 can be inter- 
faced to the Zehntel 700 Net Worksta- 
tion over an Ethernet or a serial inter- 
face port. Shipments are scheduled to 
start next month. —David M. Weber 





Zehntel Inc., 1600 S. Main St., Suite 320, 
Walnut Creek, Calif. 94596. 
Phone (415) 946-0400 


[Circle 339] 


$495 PER NODE 






Pepisher speed and lower cost mark the 
latest add:tion to the emerging mar- 
ket for local-area networks that are 
compatible with IBM Corp.’s Netbios 
protocols. The 5-Mb/s LAN that AST Re- 
search will urveil at next week’s Com- 
dex/Fall ’85 in Las Vegas is 1 Mb/s 
faster than IBM’s Token Ring Network. 

The Irvine, Calif., company’s Re- 
source Sharing Network will comple- 
ment both IBM’s Token Ring Network 
and the PC Network—but it will cost 
well below both at $495 per attachment. 
IBM’s PC Network typically sells for 
$645 per personal computer adapter 
card, and its token-ring adapter card 
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work users simultaneously. 

AST will also demonstrate at the Com- 
dex show the network version of the 
Knight Security Manager, which adds 
password protection and electronic mail 
to the Resource Sharing Network. The 
security manager sells for $395 per net- 
work. —-Robert Rosenberg 


AST Research Inc., 2121 Alton Ave., Ir- | | 
vine, Calif. 92714. 
Phone (714) 720-1824 [Circle 340] 


LOGIC-ANALYSIS TEST 
ADDED TO DAS 9100 


Users of Tektronix’ popular DAS 9100 
digital analysis system now have a 
benchtop logic-analysis test fixture at 
their disposal. The TF-100 supports 320 
pins and operates at up to 50 MHz. 








Designed for analysis of very larg 
scale integrated circuits, the TF-100 
comes with a removable and _inter- 
changeable device-adapter card that sup- 
ports variations in package style, includ- 
ing a 21-by-21-pin grid array and a dual 
in-line package. 

Right 50-0 coaxial paths between the 
fixture and the device-adapter card per- 
mit interfacing to other test and mea- 
surement instruments. 

The TF-100 fixture’s price, including 
the device-adapter card, is $5,000. Deliv- 
eries will begin this month. 

Tektronix Inc., Logic Analyzer Marketing, 
P.O. Box 12132, Portland, Ore. 97212. 
Phone (800) 245-2036; in Oregon, (503) 
231-1220 [Circle 354] 





When you use your AT&T Card at a elble)ite 
olatolal-maVolene(olaMaal-\U-mconar- alee] o¥-vic-ia-y-lea 


orl PEVIUL mali mcalicmelUlacolie-larclmvelelg 
UNIT RUNS ALL TESTS les aotelal(le-t-le(elame- lace neli-\mcaremalelanlol-1melmZolll 
FOR FCC PART 68 next long distance call. The phone automatically 
A single rack-mountable work station remembers your AT&T Card number. So you 


designed to make electrical and environ- have more time to take care of business. 


mental tests in accordance with Federal 
Communications Commission Part 68 
specifications replaces the variety of in- 
struments previously used. Part 68 cov- 
ers compliance for any device that atta- 
ches to the telephone network. 

The system’s major test components 
handle hazardous voltages and currents, 
signal-power limitations, balance, imped- 
ance limitations, billing protection, and ATal 
surges. . 

The manufacturer says the work sta- alate diejay o| alo)(orey 
tion takes the average operator one day 
to learn. The product’s price, $49,950, 


: oi hel etow Wim im Oxelanlanielalier-telelats 
Electronics/ November 11, 1985 











half of 1985 alone, Electr 
Waa, | 40-article "" 


= to Floppies 
Italian Firm Seeks Allies to Crack U.S. 
Japan Pursues Role in Space 


Robots get Smart in Japan 
ITT Invests in European Units Crack U.S. 


Europe’s Esprit Finally Sets Sail 


LSI Logic Counts on Sandfort to make its 
Mark in Europe 


Upstart Vendor Makes Waves in Japan’s 
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NEC Fashions New Fab Process 
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German Startup’s Success Surprises 
Europeans 


OBI Rains on IBM’s Parade 
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British GaAs Chips Go to Market 
NEC’s CPU Leapfrogs IBM 


France’s Lansat Rival Set for Fall Launch 
Olivetti Stakes Claim in Video Typewriters 
Italian VLSI Chip has the Right Accent 
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Germans Push X-ray Exposure 


There’s Life in Resistors, German Company 
Finds 


April 
German System Meets New ICAO Standard 
West Germans Squabble Over Choice of IFF 


US Makes Progress in Japan Telecom Talks 


Japan’s Lead in Optical Disks: It’s Part of 
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Daisenberger Guides US Firms through Red 
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Plessey Switches Off Flash ADC, Saves 


Camcorders 


Japanese Quit on IBM Software, Turn to 
UNIX 


Makers? 
SIA Protest May Not Stem Trade Tide 
Now It’s Korea’s Turn in the Robot Market 
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MICROSYSTEMS 


SPEEDY VME CPU RUNS 
WITHOUT WAIT STATES 


The VMEbus CPU-21 makes use of Mo- 
torola Corp.’s 68020 microprocessor and 
68881 floating-point coprocessor to run 
at 16.7 MHz without wait states. It ad- 
dresses as much as 1 megabyte of high- 
speed local static RAM. A fully config- 
ured system includes up to 512-K bytes 
of 32-bit-wide EPROM, a VMXbus inter- 
face, and two serial I/O channels. 

One channel is a debug port. The oth- 
er is an all-purpose interface for a print- 
er or host connection, eliminating any 
need for a separate RS-232-C board. A 
second board, the CPU-20, comes with- 
out the 68881. Prices for the CPU-21 
start at $5,450; delivery takes 30 days. 
Force Computers Inc., 727 University Ave., 
Los Gatos, Calif. 95030. 

Phone (408) 354-3410 [Circle 372] 


MICROVAX Il CARD 
PACKS 4 MEGABYTES 


























































The NS6380, a quad-wide memory card 
for Digital Equipment Corp.’s MicroVax 
II, has up to 4 megabytes of RAM and 
permits memory to be electrically re- 
moved from the system without physi- 
cally removing it from the backplane. 
All RAMs are socketed and an addition- 
al burned-in RAM, located on-board to 
aid field servicing, is included. The card 
is equipped with an on-line/off-line 
switch with LED indicator. 

The NS630 sells for $2,765 and is 
available now. 
National Semiconductor Corp., 2900 Semi- 
conductor Dr., P.O. Box 58090, Santa 
Clara, Calif. 95052. Phone (800) 538-8510; 
in California, (408) 721-5000 [Circle 370] 


EXPANSION BOARD 
BOOSTS PC’s MEMORY 


Conquest, an expansion board for the 
IBM Corp. Personal Computer, the IBM 
PC/XT, and compatibles, replaces up to 
three standard expansion boards. This 
multifunction board is intended mainly 
to expand memory in large spreadsheet 
programs. } 

Conquest features the Lotus-Intel-Mi- 
crosoft expanded-memory specifications. 
PC Network local-area-network adapter 
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Breakdown _ | Insulation | Maximum Life (1 Usable at wider ambient 

Type eee een ‘eicoous) | at condition, especially good 
<igase {ate eet under high humidity. 

J +10% min 1.0 1000 RE . 
SA-2008S| 200+10% |10°min| 14.0 | 1000| (2)Visibility for operation. 
SA-80 80+10% |10°min} 1.5 | 1000} (3)Compact and easy 
SA-140 140+10% |10'"min| 1.5 | 1000 assembly. 

SA-200 | 200410% |10"min) 15 | 1000) (4)Stable characteristics. 
SA-250 | 250+10% |10°min| 15 | 1000 

SA-300 | 300+10% |10"min| 15 | 1000 @ APPLICATION 
SA-7K | 7000+1000V 10'°min} —— | 5000 — 

SA-10K |10000+1000V 10min} -—— | 5000} Computer circuit. 

SA-1800(3) | 180+10% |10"min| 25 1000 Communication equipment. 
SA-180D(3) is a three electrode discharge tube. Home Appliance. 


All tubes can be made dark effect redused types which are available 


upon request. D is added to the model number, as in SA-80DSS. Aircraft and Automobiles. 


MAIN PRODUCT NEON GLow LAMP. XENON FLASH LAMP. RARE GAS DISCHARGE LAMP 
MINIATURE: BLACK-LIGHT, UV-LIGHT, FLUORESCENT COLOR-LIGHT. 


ELEVAM corporation 


NO. 17-8 CHUO 2-CHOME OTA-KU, TOKYO JAPAN TEL :03(774)1231-5 TELEX: 246-8855 ELEVAM 





Circle 65 on reader service card 


Wiltron is 
North America. 


A lot has changed over the past 25 years, when 
Wiltron began to serve the measurement needs of 
microwave and communications companies. 

Accuracy requirements have intensified. 
New technologies have raised new measurement 
problems. And advances in measurement have 
fueled new technologies. 

Since 1960, Wiltron has played a leading 
role, setting new standards for accuracy and driv- 
ing measurement costs down. Whether working 
with major common carriers to better field test 
repeater stations. Or developing more cost- 
effective methods to production-tune micro- 
wave equipment. 

Consultive, innovative, supportive ... with 
offices in Boston, Los Angeles, Ottawa and Silicon 
Valley, plus a network of select distributors. 
Wiltron stands ready to solve your toughest 
measurement problems at 408-778-2000. 





WILTRON 


Gircle 76 on reader service card 








PERIPHERALS 


circuitry is optional. The board sells for 
$395 with sockets that provide a 2-mega- 
byte capacity but without installed 
RAM. A chip set containing nine 256-K 
150-ns RAMs for Conquest sells for $95. 
Orchid Technology, 47790 Westinghouse 
Dr., Fremont, Calif. 94539. 

Phone (415) 490-8586 [Circle 369] 


INTERNAL TAPE KIT 
BACKS IBM PC DISKS 


InnerSpace IT60 is an internal tape 
backup kit for the IBM Corp. Personal 
Computer and compatibles. The stream- 
ing-tape cartridge drive operates at the 
rate of 90-K bytes per second and ar- 
chives the contents of a 60-megabyte 
disk in less than 15 minutes. 

Installing the 5%4-in. half-height, inter- 
nally mounted drive takes less than 10 
minutes, the manufacturer says. The 
package, which includes the tape and 
controller, sells for $1,595 and is avail- 
able now for immediate delivery. 

Priam Corp., 20 W. Montague Expwy., San 
Jose, Calif. 95134. 
Phone (408) 946-4600 [Circle 377] 


PLOTTER TAKES 
37%2-BY-80-IN. PAPER 


The LP 3700 plotter enables users to 
plot on a range of paper sizes, including 
37%4-by-80-in. size E sheets. Users can 
plot on any size medium—either sheet 
or roll stock. The plotter is designed for 
use with computer-aided-design systems 
built around personal computers. 

The LP 3700 has +0.0025-in. plotting 
resolution. Plotting speed is selectable 
from 1 to 10 axial in./s. Standard RS- 
232-C interfacing makes it compatible 
with most host-computer hardware. 

Delivery of the LP 3700, which costs 
$4,995, is from stock. 
loline Corp., 19417 36th Ave. W., Suite D1, 
Lynnwood, Wash. 98036. 

Phone (206) 775-7861 





AMP positive-lock 
connector: 


Depresser 





















Support 
Base 





Transition 






Anti-Overstress Notch 










Locking Dimple 






It joins a blind mate 
with a click. 


You know it's locked and safe even 
under severe vibration. This positive- 
lock connector offers other important 
benefits, too. Low insertion force. 
Mates with NEMA DC-2 tabs with 
holes. Can be terminated by hand, or 
automatic tools. Sizes to fit 22-18 
AWG and 18-14 AWG wires. 

For more information, complete 
and return this card. Or call the AMP 
Positive-Lock Information Desk at 
(717) 780-4400. 


































4&4 RAF interconnecting ideas. 







Circle 67 on reader service card 


Wiltron is 
Kurope. 


Satellite communications. Air traffic control. 
Electronic counter measures. Telecommunica- 
tions giants and national governments. The 
European microwave market is burgeoning, 
with a set of needs all its own. 

Wiltron has been solving Europe’s unique 
measurement problems for the past 25 years. 
Working with defense ministries to better test 
crucial signal paths in planes and ships. And 
helping major electronic manufacturers with 
their specialized measurement needs. 

When the U.K. government awarded its 
first ever R&D grant to a foreign firm, it went to’ 
Wiltron. Now, European developed products 
are being manufactured in a new Wiltron plant 
outside of London. European technology for 
European markets. 

It’s all part of staying close to customer 
needs... with direct offices and distributors 
throughout Western Europe. Call Wiltron at 
408-778-2000. 


WILTROIN 


Circle 77 on reader service card 

















[Circle 376] 
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one can of compressed gas and the 
valve assembly sells for $25. 

Texwipe Co., P.O. Box 575, Upper Saddle 
River, N. J. 07458. 

Phone (201) 327-9100 [Circle 426] 













EPOXY RESIN. A one-component epoxy 
resin for pe boards offers a glass-transi- 
tion temperature higher than 180°C, 
which makes it more dimensionally sta- 
ble than polyimide. The manufacturer 
Says its resin, Quatrex 5010, is a tris- 
phenol-based system competing in the 
high end of single- and multilayer-board 
markets, where processing and use tem- 
peratures are elevated. Quatrex 5010 
also offers good moisture and blister re- 
sistance and minimizes drill smear. Full 
cure is reached in 2 hours. 

Dow Chemical Co., Midland, Mich. 48640. 
Phone (517) 636-0273 [Circle 427] 



















CONFORMAL COATING. Shadowcure 361 
conformal coating cures in 6 to 20 sec- 
onds under ultraviolet light, depositing a 
protective film 1 to 3 mils thick on pe 
boards. In shadow areas the lamp can’t 


SS 







reach, proprietary chemistry cures the 
coating in 24 to 48 hours. The acrylic 
and urethane hybrid meets MIL-I- 
46058C standards and is thin enough to 
be sprayed onto boards in high-speed 
assembly lines. Existing spray-coating 
lines can be modified easily to accept 
Shadowcure 361. Initial coating and cur- 
ing time for a single board is less than 1 
minute. 

Loctite Corp., Shadowcure Process Center, 
705 N. Mountain Rd., Newington, Conn. 
06111. Phone (203) 246-1223 [Circle 428] 
















ADHESIVE. Aremco-Bond 614 is a nickel- 
epoxy adhesive offered as a low-cost 
substitute for silver epoxies. The two- 
component material possesses excellent 
adherence to metals, ceramics, and 
many plastics, the manufacturer says. It 
is used in applications where convention- 
al solders do not work, such as attach- 
ing a copper lead to a ceramic substrate. 
Aremco-Bond 614 also bonds electro- 
magnetic- and radio-frequency-interfer- 
ence shielding to form a conductive 
path. 

Aremco Products Inc., P. O. Box 429, Ossi- 
ning, N. Y. 10562. 
Phone (914) 762-0685 

















[Circle 430] 
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STRENGTH 
THROUGH 
KNOWLEDGE 


VLSI 
Information Service 1 985 -86 


ICs As Strategic Partners 
In Communications 





Semiconductor ICs and communications systems 
industry and markets pace one another in technological 
development 
- An annual subscription service | - A new multiclient study 


Quality market research information and services 


knowledge, it’s in our name. Gnostic Concepts, Inc. at 
af 


951 Mariner's Island Boulevard Suite 300 San Mateo, CA 94404 
Telephone 415/345-7400 TWX (910) 374-3019 (GNOSTIC SMT) 
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Wiltron is 
the Far East. 


Japan. The largest, single export market for our 
microwave measurement systems. And, now, 
home of our newest subsidiary, Wiltron K.K. 

Korea. Where we serve one of the world’s 
fastest growing microwave markets. Malaysia. 
Where we're part of a project to build a national 
telecommunications system. China. Hong Kong. 
Singapore. Taiwan. Thailand. 

Wiltron is bringing the most advanced 
microwave measurement technology to bear on 
some of the world’s most demanding measure- 
ment problems. 

Accurate, reliable, depended upon... 
Wiltron serves the Far East through offices in 
Tokyo and Yokohama, and key distributors 
throughout the region. 


WILTROIN 
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DESIGN TECHNIQUES 
for 
ELECTRONICS ENGINEERS 












Video-disk storage 


To the editor: Contrary to what is stated 
in “Optical Storage: Hot Item or Dud?” 
[Alectronics, Sept. 16, 1985, p. 26], our 
52000 12-in. video disk stores 1 gigabyte 
of user information. The comparison 
with our series 500 CDROM is mislead- 
ing because the $2000 is a computer pe- 
ripheral with an average access of 150 
ms, versus 0.5 to 1 s on the CDROM. 
James H. Kelly 
Vice president, optical disk operations 
Reference Technology Inc. 
Boulder, Colo. 
































Expert guidance at every point in the development of en- 
gineering project-making measurements, interpreting data, 
making calculations, choosing materials, controlling environ- 
ment, laying out and purchasing components, and _inter- 
connecting them swiftly and accurately. Nearly 300 articles 
from Electronics’ ‘“‘Engineer’s Notebook,” with more than 500 
diagrams and tables. | 






Not Sony alone 


To the editor: “TV Projector Makers 
Shift Aim to Business” [Electronics, 
Oct. 7, 1985, p. 19] contains incorrect in- 
formation about Electrohome Ltd. 

First, the Electrohome ECP 2000 does 
offer automatic scanning; it automatical- 
ly locks onto terminal scan signals from 






















Order your copy today! Send $17.95 to: 



















P.O. Box 541 McGraw-Hill 
15 to 83 KHz horizontal and 45 to 100 Hightstown,NJ 08520 OR _ Int'l Publications Co. 
Hz vertical—the same statistics as the 609/426-5070 Attn: ECC 
Sony VPH-1030Q1—as did the Electro- McGraw-Hill House — 
home ECP1000, introduced in 1983. wi Maidenhead, Berkshire SL6 2QL 
Also, unlike other manufacturers, al England 









Electrohome has not shifted to the data 
and graphics market but started there 
with the EDP56 monochrome projector 
in 1979. Our first color projection sys- 
tem, the ECP 1000, was designed as a 
computer projector. We do not share the 
thoughts of Raymond Boggs of Venture 
Development Corp. that there may not 
be a strong market for these devices. 
On the contrary, we have seen this prod- 
uct evolve from a business toy to a well- 






Ten-day money-back guarantee. Allow 4 to 6 weeks for delivery. 


Wiltron is... 


























accepted business tool. ae Wiltron is the international stan- 
Tom Sutherland Nein mal dard of excellence in advanced 












Analyzer Sys- microwave and telecommunica- 

tems « Micro- . 

processor- tlons measurement systems. In 
basedSweep 47 countries. With over 250 
Generators - . 0 

of iaaig ate products. And with a 30% annual 
RFAnalyzers growth rate. 
peaouig Count on us to advance 
Autotesters- | beyond industry norms, to take 


Marketing manager, projection products 
Electrohome Ltd. 
Kitchener, Ontario, Canada 
























Wrong source 


To the editor: “Work stations gain super- 
computer strength” [Electronics, Sept. 



























Precision : 
30, 1985, p. 52] gives the wrong source Coaxial _ risks, to apply fresh a a 
for the 10,000-gate CMOS gate arrays eae ae ae a ¥ oe se lee 
that Mentor Graphics Corp. uses to Coarinlie worldwide. in the flela. On the 
build processor saa The mak arrays Waveguide production line. And in the lab. 
are from LSI Logic Corp. ‘rrp ded Listening, innovating, stand- 
Di Schwartz Calibration ing behind our solutions... and 
Standards - behind our customers. That’s 







Manager, marketing communications 
LSI Logic Corp. 
Milpitas, Calif. 


Coaxial K™ : : 
2 ae ee what has made Wiltron the inter- 


Centralized nationally recognized measure of 
Telecommu- ee. 

nications precision. 

Test To see how we measure up, 


euatenas call Wiltron at 408-778-2000. 


WILTRON 























Correction 


“Hitachi and Motorola Team Up for 
CMOS 68000,” [Electronics, Sept. 28, 
1985, p. 12] should have listed Motorola’s 
16-bit 68HC000 processor as being pin- 
for-pin compatible with the n-MOS 
68000. 
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They’re 
better. 


The complex technology 
involved in clean room systems 
and components has evolved from 
years of increasing industry de- 
mands for better room proficiency, 
versatility, and cost efficiency. 

For this reason, many com- 
panies have turned to Comp-Aire 
for clean room equipment. Through 
years of working with and under- 





standing the complex production 
process needs of the microelectron- 
ics industry, we have developed 

a core of design technology un- 
equaled in the clean room industry. 
Our state-of-the-art component 





Our clean room 
components have 
one real 

advantage. 





equipment is ‘experience engi- 
neered’ to continually provide 
maximum performance at or 
beyond requirements. 

Our large staff of engineers 
and architects constantly analyze 
the comparative effects of existing 
and potential clean room equip- 
ment, assuring the industry’s most 
comprehensive and productive re- 
search and development program. 

But superior product design is 
only the beginning. The craftsman- 
ship and attention to detail that 
goes into every piece of our equip- 
ment insures that any product that 
bears the Comp-Aire name will be 
unmatched in quality, anywhere. 


Comp-Atire 
Clean Room 
Components 


Pressurized Plenum System 

Low Profile Filter Module 
(LCFM) 

Ceiling Replaceable Filter 
Module (CRFM) 
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Econoflo Filter Module Series 

Nutrifilter— Static Control 
Systems 

Ceiling/Wall Module (CWM) 

Uni-Flo/Duo-Flo Filter 
Modules 

Recirculating Fan Coil 
Modules 

Lights & Ceiling Systems 

Engineered Wall Systems 





We design all our products to 
be better, and we build them to 
stay that way. For more detailed 
information on Comp-Aire Clean 
Room component equipment, con- 
tact your nearest Comp-Aire dis- 
tributor; call, or write Comp-Aire 
systems, Grand Rapids, Michigan. 





a 
‘ale 
Systems, Inc. 4185 44th SE 
Grand Rapids, MI 49508 


Phone (616) 698-9660 
Telex: 9103332413 





